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.HISTORY AND DEVELOPMENT OF PLUMBING

I,

Goal:

The student will be able to explain the

history and development of plumbing.

2

Performance Indicators:
The student will successfully complete

a Self AssessMentand a Post Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by study4,nq the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. . Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their mearings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers o
./
n the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Take the Post Assessment exam. 'Give the exam to your teacher after you

have completed it. Your teacher will grade it for-you.



INDIVIDUALIZED LEARNING SYSTEMS

Introduction

Plumbing goes back into ancient times; only recently has it been perfected.

All the modern conveniences of today-41ot and told running wafer and a plumb-

ing system designed to eliminate raw sewage--are a couple of examples.

Plumbing is the art, trade and business involved in the design, installation

and maintenance of the plumbing in a building.

r.
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INDIVIDUALIZED LEARNING SYV-7EMS

Vocabulary

-Trade termsare-very-important for-a-.---gbod und&standing of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

PLUMBING SYSTEM--In a building it consists of water piping, waste piping, soil,

waste and vent piping, sewer piping and plumbing .fixtures.

CODE--When used alone shall rule and regulate as set forth by an administrative

authority.

DRAINAGE SYSTEM - -All piping within public or private premises which conveys

sewage to a public sewer or private disposal system.

NON-POTABLE WATER--Water not safe for drinking.

POTABLE WATER--Is satisfactory for drinking, cooking and which meets t7 require-

ments of the board of health. vik

WATER CLOSET--A water flushing fixture that receives human waste.

STORM WATER--Water that comes from rain.

VENT--A pipe that is rpn from the top of the drain pipe and out to the atmosphere.

SANITATION--The neutralizing or removal of conditions injurious to health.

PLAGUE--A disease that was found in ancient times due to unsanitary conditions.

r C



A".
WATER PIPING SYSTEMS--Pre designed to bring potable water to. the fixture to

- which, they serve.

PERSONAL HYGIENE--The act of cleanliness for ones own body.

. 1

CISTERN- -A holding tank designed for water.

TRAP--A device that provides a water seal to prevent sewer odors from entering

the building.
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Supplementary
References

1. Colliers Encyclopedia, Volume 19. MacMillan Educational Committee, 1977.

2. Encyclopedia Americana, Volume 22. Americana Corporation, 1979.
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INDIVIDUALIZED LEARNING SYSTEMS

%Information,

.History tells us that in ancient times (about 6000 years ago) the difference

between barbarism and civilization was related to the installation of piping

systems. These systems provided them with a supply of pot-abledrinking water

,and a system for dispdsing of storm water. It was a proven fact that the
, A

civilized people oulived the barbaric people.

Through archeological diggings and written material, it was found that in
.
14.

Egypt sections of copper water pipe served palace apartments some 5000 years'

ago. ,

In India 3000 to 6000 years ago the ruins of a plumbing system were found. In

the city of Kish on the Euphrates River in the country that we now call Iraq,

they found 4500-year:old ruins of cemented tile drains and swimming pools.

Later, around 2800 B.C., bathrooms and pottery pipes, tapered so that they fit

end, to end, were used. Their sewerage systems were vented as required now an

our code. Even their toilets could be flushed and sealed so no sewer gas could

escape.

But along with the ancient culture that created them,all these things and the

related ideas of sanitation vanished. If they had not, the,many plagues of

history might not,have occurred. Of all ancient civilizations, the Romans

brought the highest degree of civilization with huge underground sewer systems,

public and private baths, lead and bronze water piping systems, marble fixtures

with gold and-silver fittings and cast lead underground public water supply

systems.

Following 1000 years of rule, the RdMan Empire fell to the andals and Goths,

who were barbaric tribes from the north of Europe. They destroyed everything



in their path, including metals and public works. The Roman civilization

decayed and sanitary conditions vanished.

The following 1000 years were called. the Dark Ages. Then, people in general

paid little or no attention to personal hygiene or sanitary. conditions. Plumbing

fixtures, including water closets, which were developed around 400 to 500 A.D.

in.Rome,:were non-existent during the Dark Ages. They did not reappear until

1200 A.0., and then very little.
In

In 1300 A.D. Eurdpe was ravaged by a disease called the Bubonic,Plague,because

of the lack of sanitation. The plague caused the death of 2E ,zillion people.

Even in 1700 A.D. the European cities had not been equipped with sanitary sewer

facilities. The death rate was greater than the birth rate.

In,the latter part of the 1700s, Europe started to provide sanitary sewer

facilities. They built public sewers and people began to use the sanitary

sewer facilites and developed higher sanitary standards. These facilites were

mostly troughs which both men and women used.

Among the early settlements in America, the sewage disposal was very primitive.

As the settlements became major cities on the East Coast, they progressed and

developed sanitary methods.

The first water closet that had a trap was proposed in the 1500s by Sir John

Harrington. This invention was taken very lightly and over 200 years passed

befOre a patent was issued for an improved water closet in 1775 A.D. It became

widely accepted with the development of public water supplies.

The first fixture in America was the kitchen sink. If a public.water supply

was not available, water was pumped from a cistern or well to the kitchen.

Bathtubs were the next fixtures available. They were made from wood boxes lined

with lead, tin or copper.

The 1900s have been the most progressive in plumbing. We have a uniform code

to act as our guide. Each year new fixtures are being developed. The fixtures

will be covered in later modules.

9
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GENERAL USE

Plumbing systems are designed and

pipe and fittings, galvanized feel pipe and fittings, copper pipe with copper

onstructed using materials such as plastic

to

or brass fittings, black steel pipe and fittings, cast iron pipe and fittings,

concrete pipe with concrete fittings.

These plumbing systems are composed of many different parts: pipes, fittings,

valves and fixtures. They are then assembled into a safe and sanitary plumbing

system.

To make sure that the safety and health of the people is insured, we have

devOoped a standard for quality and correct workmanship which is called the

code. The code was developed for some of the following reasons:

1. To prevent diseases from entering into our plumbing systems.

2. To provide for proper sizing of drainage for the sewer system.

3. To provide enough water for the sewer system to drain properly.

4. To provide potable drinking water.

5. To provide a water seal at all fixtures to prevent sewer gasses

(odors) from entering the room.

6. To provide a vent pipe to extend to the atmosphere for each

fixture, which allows air to circulate freely into the drainage
.1..i

system.

The plumber is responsible for the public health and sanitation. The plumber

1

must provide a safe or potable supply of water into a building, distributed

to the correct fixture.
:

.

The plumber is also responsible for the repair and maintenance
c
of all water and

waste pipes.

;

The plumber can work at many levels: apprentice, journeymen, foreman,super-

intendent and master plumber. Master plumbers in some states are plumbers with'

business licenses issued to them by the administrative authority. A plumbing

superintendent is the person who oversees all foremen. journeymen and appren-

tices who work for him or her.

The plumbing foreman oversees journeyman plumbers and apprentices on a specific

job or project. The journeymen plumber oversees the apprentice and guides him

or her in everyday work. -

tC 13



INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

2

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A plumbing system is designed to provide a clean and safe way of

depositing solid and water-borne wastes.

2. There were plumbing systems as far back as 3000 years ago.

3. The disease that struck Europe in the 13005 was called Bubonic Plague.

4. One reason the code was developed was to provide proper sizing of

plumbing systems.

5. A water seal at all fixtures' is provided to make sure no leaking occurs.

6. The plumbers's responsiblity is to provide a Safe and clean potable

water system.

7. There aoe three levels of plumbers.

8. Code means the rules and regulations to which all Plumbing systems must

comply.

9. Ncn-potable water is safe for drinking.

10. A water closet is a fixture that receives human waste.

11. The city of Kish was located in Greece.

1,1
14



1 ?. A cistern is a tank holding _human waste,

13. Rubber piping is used for water lines.

14. The master plumber in some states is the highest grade of plumber.

f

12
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Self Assessment
Answers

1. T

2. T

3. T

4. T

5. F

6. T

7. F

8. T

9. F

10. T

11. F

12. F

13. F

14. T

..,

1 :3
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INDIVIDUALIZED LEARNING SYSTEMS

P t
Assessment

Write a short report (one page) on the history of plumbing.

14
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IDENTIFICATION OF PIPE MATERIALS

)

Goat:

The student will be able to identify the

different pipes used in plumbing and will

be able to select the proper pipe and

explain its use in the plumbing system.

15

Performance Indicators:

The student will successfully complete a

Self Assessment, an Assignment and a Job

Sheet.

18



INDIVIDUALIZED LEARNING SYSTEMS

r-

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the G99 and Performance Indicators on the cove's of the module.

This will tell you what you will learn by studying the module, and how

you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for aaood

understanding of the trade. After you have studied the vocabulary, ask

your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that ycu have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Assignment page. Follow the instructions at the top of'the

Assignment page.

7. Do the Job Sheet. Follow the instructions dt the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop'skills which

will be helpful to you.

16



INDIVIDUALIZED LEARNING SYSTEMS

Introduction

Pipe for plumbing dates back to ancient times when only lead pipe was used.

In modern times, the pipe in plumbing has been perfected t make sure the correct

pipe for the particular system is used.

A modern system needs pipe with improved design and strength to increase the

load-bearing capacity.

All pipe from 1/8" through 12" is measure by its inside diameter (I.D.); 14"

and larger is measured by its outside diameter (O.D.).

Today, pipe is made from all types of material, the most common of which are

discussed in this module. They include copper, plastic, steel and cast iron.

\ 17
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INDIVIDUALIZED LEARNING SYSTEMS

Vocabulw9
w

Trade terms are very important (or a' good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings..

ABS--Acrylonitrile-Butadiene-Styrene.

ACRYLONITRILE-BUTADIENE-STYRENE--A thermoplastic compound.

ABS PIPE--Is made from thermoplastic.

-, DWV--Drainage-waste-vent.

BUILDING SEWER--The part of the horizontal piping of a drainage system that

conveys it to the sewer, private or individual sewage disposal system.

STORM DRAIN - -Part of horizontal piping, and its branches which convert subsoil

and/or surface drainage from roofs or yards to the storm sewer.

3UILDING DRAINAGE SYSTEM--The part of the lowest piping of the drainage system

which conveys soil, waste and other drainage pipes inside the building to

the building sewer.

ASTM--American Society of Testing Materials.

NSF -- National Sanitation Foundation.

N

IAPMO -- International Association of Plumbing and Mechanical Officials.

NON-PRESSURIZED--At least one end that is open to the atmosphere.
N



PRESSURIZED--A closed system.

UNDERGROUND PIPING--Pipe that is buried in sand, gravel or earth fill.

\ PVCPolyvinyl Chlorine.

POLYVINYL CHLORIDE--Man-made plastic used in making pipe, fittings and valves.

PVC--Man-made plastic pipe, fittings and valves.

SCHEDULE 40--The thickness of the wall of pipe.

BELL--That portion of a pipe large enough to accept the spigot end a/pipe

the same size.

ABOVE GROUND PIPING- -Pipe that does not touch soil, concrete and gravel or

land fill.

SPIGOT--The end of a pipe that is fit into the bell.

SCHEDULE 80--Wall thickness of pipe, thicker than schedule 40.

CLASS 200 PVC PLASTIC PIPE--Pipe with a wall thickness thinner than schedule 40.

COPPER--A tough, reddish brown, metallic chemical element that resists rust and

is easily shaped, also used in making brass and bronze.

HARD TEMPERED--Treated to make tubing rigid.

CAST BRASS--An alloy, mostly copper with a base metal of zinc. poured into a

mold.

SOFT TEMPERED--Treated for tubing to be bent or rolled.

GALVANIZED--To coat iron or steel with a coating of zinc as an aid against rust;

silver in color.'

NPT-- National Pipe Threads.

10
t



RIGIDStiff or firm. Cannot be bent-withoOt proper tools.

DURHAM--Recessed drainage fittings, tapped for grade and tar-dipped.

BLACK STEEL: PIPE--Uncoated pipe, called black pipe becausf, of the oxide scale

which forms on steel,

CAST IRON PIPE--A commercial alloy of iron., carbon and silicon cast in a mold.

DOUBLE HUB--Pipe that has a bell on both ends.

SINGLE HUB--Pipe that has a bell on one end and a spigot on the other end.

SERVICE WEIGHT--Cast iron pipe having the thinnest wall thickness.

WALL THICKNESS--Size of thickness of walls in pipe.

EXTRA HEAVY--Cast iron pipe having a wall thickness thicker than service weight,

but thinner than double extra heavy.

DOUBLE EXTRA HEAVY--Cast iron pipe having the thickest wall thickness.

TAR--A black, sticky substance that comes from coal or peat.

NO HUB--Cast iron pipe on which both ends are plain.

LOAD-BEARING CAPACITY- -The amount of weight or pressure a pipe can hold without

cricking or leaking.

DRAINAGE -- Includes all the piping which conveys sewage to a point outside the

building.

, WASTE -- Piping in'a building receiving liquids and discharyin'q into the drainage

system.

Vent - -A pipe Qr opening used for insuring free air to circulate throughout the

plumbing system.

9
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INDIVIDUALIZED LEARNING SYSTEMS

Supplementary
References

1. McConnell, Charles. Audels Plumbers& Pipefitters Library. Howard W. Sams

& Co. Inc., Indianapolis, Indiana, 1977. pp. 9-31.

2. Daniels, George. Home Guide to Plumbing, Heating and Air Conditioning.

Popular Science Publishing Co., 1967. pp. 12, 23-36.
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INDIVIDUALIZED LEARNING SYSTEMS

Information

ABS PLASTIC

ck

PIPE

1. ABS pipe trade standard is that it be schedule 40.

2. It comes in black and white.

3. It comes in 20-foot lengths with plain ends.

4. It will be used only for drainage, waste vent, building sewer,

storm drains, building drainage system.

5. It is made in these sizes: 11" - 11" 2" - 3" - 4" and 6" I.D.

6. It is manufactured to meet or exceed ASTM requirements.
*

7. It is approved by the NSF and the IAPMO.

) 8. It has continuous lettering throughout its length. It tells the

diameterof pipe, the schedule of pipe and its maniffL,:turer.

9. All ABS pipe is'to be used with ABS fittings only.

10. Non-pressurized use only.

PVC PLASTIC PIPE

1. PVC pipe trade standard is that if it is used for DWV;..the pipe must

be schedule 40.

2. Its color is white.

3. It comes in 20-foot lengths, with either both plain ends or one

end with a bell.

4: It can be used on all plumbing systems, including potable water,

except inside a building.

5. PVC pipe schedule 40 comes in sizes from 1" I.D. through 8" I.D.

6. It is manufactured to meet or exceed ASTM requirements.
(

7. It is approved by NSF and the IAPMO.

8. It has continuous lettering throughout its length, denoting the

diameter'of pipe, the schedule of pipe and its manufacturer.

9. Only PVC schedule 80 is recommended for threading.



4,

10. Class 200 PVC plastic pipe canoe used for storm drains also,but to

a limited use.

11. All PVC plastic pipe is to be used only with PVC plastic fittings.

COPPER TUBING

DWV,

1. DWV copper tubing has the.thinnest wall thickness of all copper

tubing

a. comes in 20-foot lengths.

b. it is hard tempered.

c. it is to be used only with WV copper or DWV cast brass fittings.

d,' has continuous lettering throughout its length, telling its size

manufacturer, ASTM and DWV.

e. the letter'ing is io yellow IA.

f. is 'recommen.ded for above. ground use only.

g. is to used in a non-pressurized plumbing system only.

h. comes in sizes from li" through 6".

Type M.Copper Tubing.

1. Type M copper tubing has the thinnest walithickness of copper

tubing allowed for potable water.

a, it is hard tempered and comes %20-foot lengths.

b. it also comes soft tempered in coils.

c. it is used only with copper or ca's-t brass fittings designed

for the potable water supply system.

d. it.has continuous lettering throughout-its length, listing

its size, manufacturer ASTM and type M.

e. this lettering is in red ink.
. .

f. is to be used above ground and in a building only.

tg-
comes in sizes from 1" through -12".

Type K Copper Tubing

1. Type K copper tubing has the thickest wall thickness of all copper.

tubing..

a. it comes in 20-foot lengths and'is hard-tempered.

b. it also comes in coils and is soft tempered:

c. it may be used in a building plumbing,drainage system with DWV

fittings. re, ..
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J d. it may be used also in a water supply system with copper or

cast brass fittings designed for potable water.

e. it may be used underground as well as above ground.

f. it has continuous lettering throughout its length,.listing

its manufacturer, size,ASTM and type K.

g. this lettering is in green ink.

Type L Copper Tubing

1. Type L copper tubing wall thickness is thinner than type K and

A 'thicker than type M.

a. it comes hard temperethin 20-foot lengths.

b. it comes also soft tempered in coils.

C. it may be used with DWV fittings in a building-drainage system,

or with copper or cast brass fittings in a water supply system.

d. it has continuous lettering throughout its length, listing its

size, manufacturer, ASTM and type L.

e. this lettering is in blue ink.

111

GALVANIZED STEEL PIPE

1. Galvanized steel pipe schedule 40 may be ordered with NPT on botn

ends, or plain enlds.

2.. It comes in approximately 21-foot TengthS and it is rigid.

3. It may be used only with galvanized fittings for potable water

above ground.

4.' It has continuous lettering denoting its size, schedule and

manufacturer.

5. Galvanized steel 'pipe may be used in (the-DWV-systemr, with proper

Durham fittings. Above ground only.

6. It may be used in a non-pressurized system as well as a pressurized-

system.
-

7. It is-manufactured in sizes from 1/811=0r:thigh 12".

8. Galvanized steel pipe schedule 40 is ;used the most throughout the
,

plumbing trade.

-BLACK STEEL PIPE

J. Black. steel pipe schedule 40-may be-ordered with NpTon both ends,
. _

or plain ends.

2 4
r 2
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1

2., It comes in approximat,e:y 21-foot lengths and it is rigid.

3. Black steel pipe may be used with black fittings only; above or

below ground.

4. It has continuous lettering listing its size, schedule and

manufacturer.

5. It may be used for gas piping and steam piping, in a pressurized

system.

6. Black steel pipe comes in sizes from 1/8" throughout 12".

CAST IRON SOIL PIPE (BELL AND SPIGOT)

1. Cast iron soil pipe comes in various lengths: 5-foot single hub,

10-foot single hub and 5-foot double hub.

...14""."%

DOUBLE t-tue.
CAST i MON r1 PE.

7
,.....:,

IttC.Nl..r. HUB
C.P.,51- 1 f5.01,k fn rr....

2. It may be used throughout the DWV plumbing systein, above or below

ground

3. It is identified with thesize and weight, plus the manufacturer.

It is put on the pipe when it is cast.

4. There are three grades of cast iron soil pipe, they are service

weight, extra heavy and double extra heavy.

5. It is to be used in a nop-pressurized DWV plumbing system only.

2c 2S



6. Cast iron soil pipe comes in sizes li" throughout 12".
7. Service weight is used the most throughout the pluMbing trade.
8. Cast iron soil pipe bell and spigot can be used only with cast iron,

bell and spigot fittings.

9. The pipe is dipped in tar so the inside and outside get an even coat
for longer life,

CAST IRON SOIL PIPE (NO HUB)

1. Cast iron no hub pipe usually comes in 10-foot lengths.
2. It may be used above or below ground throughout the plumbing system.
3. The pipe is identified with the size and weight and manufacturer. It

is usually done with silver paint.

4. It comes in two grades, service weight and extra heavy.
5. The pipe shall be used in a non-pressurized DWV plumbing system only.
6. The pipe comes in sizes 1k" through 8".
'7. Service weight is used the most throughout the plumbing industry.
8. Cast iron no hub pipe is to be used with cast iron no hub fittings.
9. The pipe is dipped in tar so the inside and outside get an even coat

for a longer life.

wortm ortive. Lo <acing mostic)ON OTNNLr.. 1'tI .LO

NO Hum P,r . c r 1771 NCR

The chart on the following page is to serve as a guide in measuring the size
of pipe from 1/2" through 2".

Listed in the chart. are the inside diameter and outside diameter.
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CHART

Nominal

Size Pipe Material O.D. IN. I.D. IN.

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

Copper Tithing Type K

Copper Tubing Type L
Copper Tubing Type M
Galvanized Steel Schedule 40
Black Steel Schedule 40
PVC Plastic Schedule 40

.625

.625

.625

.840

.840

.840

.527

.545

.569

.622

.622

.622

3/4" Copper Tubing"Type K .875 .745
3/4" Copper Tubing Type L .875 .785
3/4" Copper Tubing Type M .875 .811
3/4" Galvanized Steel Schedule 40 1.050 .824
3/4" Black Steel Schedule 40 1.C:0 .824
3/4" PVC Plastic Schedule 40 1.050 .824

1" "Copper Tubing Type K 1.125 .995
1" Copper Tubing Type L 1.125 1.025
1" Copper Tubing Type M 1.125 1.055
1" Galvanized Steel Schedule 40 1.315 1.049
1" Black Steel Schedule 40 1.315 1.049
1" PVC Plastic Schedule 40 1.315 1.049

1 1/4" Copper Tubing Type K 1.375 1.245
1 1/4" Copper Tubing Type L 1.375 1.265
1 1/4" Copper Tubing Type M 1.375 1.291
1 1/4" Galvanized Steel Schedule 40 1.660 1.380
1 1/4" Black Steel Schedule 40 1.660 1.380
1 1/4" PVC Plastic Schedule 40 1.660 1.380
1 1/4" ABS Plastic Schedule 40 1.660 1.380

1 1/2" Copper Tubing Type K 1.625 1.481
1 1/2" Copper Tubing Type L 1.625 1.5n5
1 1/2" Copper Tubing Type M 1.625 1.527
1 1/2" Gali/anized Steel Schedule 40 1.900 1.610
1 1/2" Black Steel Schedule 40 1.900 1.610
1 1/2" PVC plastic Schedule 40 1.900 1.610
1 1/2" ABS plastic Schedule 40 1.900 1.610
1 1/2" Copper Tubing Type DWV 1.625 1.583

2" Copper Tubing-Type K 2.125 1.959
2" Copper Tubing Type L 2.125 1.985

Copper Tubing Type M 2.125 2.009
2" Copper Tubing Type DWV 2.125 2.083
2" Galvanized Steel Schedule 40 2.375 2.067
2" BlacM Steel Schedule 40 2.375 2.067
2" PVC Plastic Schedule 40 2.375 2.067
2" ABS Plastic Schedule 40 2.375 2.067
2" Cast Iron Standard Weight 2.375 Varies



INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. All pipe from 1/8" through 12" is measured by I.D.

2. ABS pipe comes in 15-foot lengths.

3. ABS pipe is used for potable water.

4. ABS pipe is schedule 40.

III5. ABS pipe can be used in a pressurized system.

6. PVC,is made of steel.

7. PVC water piping can only be used outside a building.

B. PVC piping used for DWV must be schedule SO.

9% PVC piping comes with plain ends or one end with a bell.

10. DWV copper tubing is marked with blue ink.

11. Type K copper tubing is marked with green ink.

J2. DWV copper pipe may be used in a pressurized plumbing system.

13. Galvanized steel pipe comes only with plain ends.

14. Black pipe must be used with black fittings only.

15. No-hub cast iron pipe is used for potable water.

28
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Self-Assessment
Answers

I

1. T

2. F

3. F

4. T

5. F

6. F

7. T

8. F

9. T

10. F

11. T

12. F

13. F

14. T

15. F

29
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INDIVIDUALIZED LEARNING SYSTEMS

Assignment

COMPLETE THE ASSIGNMENT BELOW.

Visit plumbing shops and plumbing wholesale distributors and ask for written

material on piping used in the plumbing industry.

Return these pamphlets and/or books to the instructor and explain what piping

material you have seen.

3C



INDIVIDUALIZED LEARNING SYSTEMS

Jo0 Sheet 0
COMPLETE THE FOLLOWING TASKS.

I. Identify and explain the different types of copper tubing and their uses in

the plumbing system.

2. Identify and explain PVC plastic pipe and its uses in plumb g system.
.-\

3. Explain the use for cast iron no-hub cast iron pipe.

1

31
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IDENTIFICATION OF FITTINGS

Goal:

The student will be able to identify the

different fittings and match them to pipe,

and will be able to explain the different

materials found in fittings.

32

Performance Indicators:
The student will successfully complete a

Self Assessment, an Assignment, a Job

Sheet and a Post Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off as

you complete it.

1. Read the Goals and Performance Indicators on the cover of the module.

This will tell you what ybu will lean' by studying the module, and how

you will show you've learned it.

2. Read the introduction. The Introduction will tell you why the module is

an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a good

understanding of the trade. After you have studied the vocabulary, ask

your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the information

you will need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to

yourself that you have learned the material you have studied. Compare

your answers with the answers on the Self Assessment Answer Sheet,

which is on the page following the Self Assessment. If you scored

poorly, re-study the Information section or ask your teacher for help.

6. DO the Assignment page. Follow the instructions at the top of the

Assignment page.

7. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

8. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher_wil-l-grade-i-t-f0T-ybil.

f
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

0

Throughout the plumbing system there is a large amount of pipe fittings and

each fitting has a special purpose in the plumbing system. This is to make

sure of a safe and clean system.

In a DWV system the fittings have more turn to them to. ensure an even gravity

flow since the DWV system is not,a pressurized system.

AG
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/Voc bulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

MALLEABLE--Fittings made by special-heat treated cast iron.

FITTING--Used to connect piping or for a change in the direction of pipe.

SOLDER--A metal or metallic alloy used, when melted, to join metallic surfaces.

VENT--A pipe or opening to make sure there is a circulation of air in the plumb-

ing system.

NO-HUB COUPLING--A rubber connector with a stainless steel band, used with

no-hub pipe and fittings.

1

OAKUM--A twisted nemp or fiber inserted with tar and used for packing before

pouring lead.

LEAD--A metallic element, soft and bluish grey in color.

PVC PRIMER--A cleaning agent for PVC pipe and fittings.

PVC CEMENT--A clear liquid used to glue PVC pipe and fittings.

GROUND JOINT--A mechanical metal joint that fits tightly without gasket or

packing,



CROSS--A four-directional fitting with little or no slope.

NATURAL GAS--A highly exlosive gas that is odorless and colorless.

SEWER MACHINE--A machine used to unplug unwanted waste mrfials in a sewer
or other waste-pipe.

SLOPE--The direction of gravity flow.

GASKET -Is used to give a watertight joint.

SWEEP--The arc of the fitting.

36
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INDIVIDUALIZED LEARNING SYSTEMS t
i

Inform tion

The pipe fittings most c only used in plumbing include:

. (a) ABS, used with CBS pipe for the DWV system.

(b) PVC, used with VC pipe for the water supply system.

(c) Copper DWI', fi tings, used with copper DWV tubing for the DWV system.

(d) Copper fittings, used with copper tubingvdesigned for the water supply

,system.

(e) Galvanized malleable fittings, used with galvanized steel pine, which

may be used in the water supply system.

(f) Durham fittings, used with galvanized steel pipe, which may be used

in the DWV system.

(g) Cast iron bell and spigot "fittings, used with cast iron bell and

spigot pipe, which may be used in the DWV system.

(h) Black malleable fittings, used with black steel pipe, which May be

used for the natural gas piping system.
.

o

All pipe fittings have a name and a size. There is a correct way to describe

each fitting. See the following examples.

TEE

2."X/2." X I Ye TAE..

st,

4,



ta

The steps and the proper way to read a tee:
1. Largest opening of the run = 2".
2. Other size of the run = 2".

3. The branch is always last = li".

Therefore we have a:

2" x 2" x 1/" fee.

90 DEGREE ELBOW

90 E-50VV

Ina 90 degree elbow, both outlets in most cases are the
same size. If one opening has a different size, it is read with
the larger opening first.

There is no run -or .branch on this fi,tting.

CROSS

1/4,"

3"

3X SX 2.X I YR. CR055
Proper way to read a cross.

1. Largest opening of the run = 3".

3c
4,,



2. Other opening of the run = 3".

3. Largest opening of the branch = 2".

4. Other opening of the branch = W.

Therefore, we have a:

3" x 3" x 2" /x le Cross.

We
, WYE FITTING

2."A I 4:XI Ye WYE-

The proper way to read a wye.

I. Largest openin_g_ofthe runF.PT

2. Other opening of the run = li".

3. The branch is last = 14 ".

Therefore, we have a:

2" x 11" x 11' wye.

45 DEGREE ELBOW

Ye

I Ye

I YR." 45* E.1.250vv

1. On all 45 degree elbows both openings are the same sized

Therefore, we have a:

le 45 degree elbow.

4,C.
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DWV COPPER AND PLASTIC FITTINGS

The DWV fittings which follow are for use only in the DWV system- These--

fittings have shapes which_ are very-much-aTike.

In all DWV systems a 90 degree elbow is called a 1/4 bend, a 45 degree elbow

is called a 1/8 bend.

Plastic fittings are joined with plastic pipe with cement.

Copper fittings are joined with copper pipe with solder.

Galvanized threaded fittings and galvanized threaded pipe are- joined together

by tightening the fitting onto the pipe.

Cist iron bell and spigot fittings are joined with cast for

spigot Flipe_b_y_lea-d-antl-oa-

Cast iron no-hub fittings and pipe are joined together with no-hub couplings.

LONG SWEEP 1/4 BEND

A long sweep 1/4 bend is used for changing direction on a drainage and waste

piping system. Its sweep is twice as long as a regula, 1/4 bend.

41
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1/4 BEND

A 1/4 bend is used for changing direction in venting.

SANITARY

A sanitary tee 'is used in the drainage, waste and vent system.

WYE

A wye's branch outlet is at a 1/8 bend angle. It iL used mostly in the drainage

and waste system.

42
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1/8 BEND

bend-may-be-used throughout -the DWV system.

COUPLING

A coupling is used to extend the pipe's length.

TEE-WYE'OR COMBINATION.

A tee-wye or combination is a combination'of a Wye and 1/8 bend and used mostly

in the drainage and waste system.

43
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WATER CLOSET FLANGE

A I____4/ate t±. laset_f-l-a-ng

..........

1 ' I o secure the water closet to its drainage system.

P-TRAP

The purpose of a P-trap is to keep sewer odors from entering the building

through a water seal.

TWO-WAY CLEANOUT FITTING

A two -way cleanout is installed within 5 feet from the building to allow a

sewer machine to get in the system in case of clogged pipes.

'44 47
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CAST IRON NO-HUB FITTINGS

The following cast iron no-hub fittingS are to be used only with cast iron

no-hub pipe.

N Fier-

--------

NO-HUB COUPLING

w0Ptm Ort,VC. t.COMItick 1:5A,NOON t.rAiNi_r_.5 ST

'CON F." pa_

NUM (.1 O

NO HUM riroc_ s rrri hiq*
Ne.orr.Gmc

CkAsKr_--

A no-hub coupling is used to join cast iron no-hub fittings" to'no-hub pipe or

other fittings. They come in various sizes.

CLOSET BEND

3" R. fl VARIABLE

VARIABLE

\ ,

A cast iron closet bend may be used to connect the closet flange and the vertical

piping to a water closet.

4E
4 c'0



SANITARY CROSS

A cast iron sanitary cross may be used in the venting system.

DOUBLE COMBINATION

,

A double combination may be used in the horizontal and vertical position

throughout the'DWV system.

-,

DOUBLE Y

A 'double wye may be used in the horizontal and vertical position throughout

the DWV system.

46r
Id

49



CAST IRON BELL AND SPIGOT FI

____ Ga-s-t- i-Forbeff and spigot fittings are
to be used with bell and spigot pipe.

They are joined together with oakum and lead.

COMBINATION

A cast iron bell,and spigot combination is used throughout the DWV plumbing
system.

t

1/4 BEND

A 1/4 bend may be used throughout the DWV plumbing' system.

.
,

4

a

,

4:-



WYE

A ye may be used throughout the DWV plumbing system.

\

a

SANITARY TEE.

"IA

A sanitary tee may be used in the DWV plumbing system.

4E



DURHAM FITTINGS

Diffham drainage fittings are threaded recessed and the threads are tapped to

a grade of 1/4" to the foot. They are dipped in tar for resistance to rust

and a longer life.

0.

The fittings which follow are to be used with galvanized threaded pipe only.

They may be used in the DWG/ plumbing system.

DURHAM P-TRAP

41.1" DURHAM WYE

DURHAM COMBINATION

.,

49

45' DOUBLE DURHAM WYE

45° DURHAM ELL

DURHAM SANITARY TEE

52
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COPPER WATERWATER PIPE FITTINGS

The copper fittings which follow are for use in the potable water system.

They may be used with type K, L and M copper soft and hard-temed tubing.

The pipe and fittings are joined together by soldering.

COUPLING

I
0 )

I

i:

A coupling is used to increase the length of pipe being used.

90 DEGREE ELBOW

A 90 degree elbow is used in making a 90 degree change of direction.

w
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TEE

A tee is used to make a change of direction and still continue on in a straight
line with the piping.

1

i

45° ELBOW

V

A 45 degree elbow is used to make a 45 degree directional turn of the pipe.
411.

/

MALE ADAPTER
-1.

k

A male adapter is a Copper solder connection on one end to male pipe thread
on the other.

51,



UNIOW

A union is a ground joint connection to copper connection and used to make

quick disconnects or connections.

PVC WATER PIPE FITTINGS

The PVC plastic water pipe fittings which follow are for use in the-potable

water system. They may be used with PVC water pipe. The fittings and pipe

are joined together with PVC cement and primer.

TEE

REDUCING TEE



A reducing tee is used when youwant to change the size of pipe in either

direction. .

_ ',BLACK MALIXABLE AND GALVANIZED FITTINGS

Galvanized and black malleable 'fittings are the same, but galvanized fittings

can be used to pipe water. These fittings are 'joined with pipes by means of

threads which are tightened to make a tight joint.

REDUCER i

A reducer is used when J3,1 wish to change sizes of pipe.

PLUG

A plug is used to close off one side of a fitting. It can be removed and the

fitting can be used at a later date.



CAP

t

A pipe cap is used to close off the end of a pipe.

STREET 45°

A Street 45° is. used to make a change o'f direction.

54
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INDIVIDUALIZED LEARNING SYSTEMS

Self
A t

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANK(S) PROVIDED.

1. is used to clean PVC pipe and fittings.

2. A pipe is used to insure free air circulation in the plumbing

system.

3. A is a:four-directional fitting.

4. Only may be used with cast iron

no-hub fittings.

5. is used to connect copper pipe and fittings.

6. fittings- may be,used in gas pipirol.

7. The is the last part of a fitting to be read.

8. The of the run is read first.

9. A is half the directional turn of a 1/4 bend.

10. A is-equal to a 90 degree elbow.

11. A 1/4 bend has twice the sweep as a regular 1/4 bend.

12. and is used to join cast iron bell and spigot pipe and

fittings.

5-



13. A is used to extend the pipe's length.

14. A

building.

A

16. A

fittings.

is used to prevent sewer odors from entering the

is used to unclog wastes in the plumbing system.

is used to, connect cast iron no-hub pipe and

17. may be used with galvanized pipe in the DWV plumbing

system only.

18. copper tubing has the thickest wall thickness of all

copper tubing.

19. copper fittings may be used-with copper DWV pipe only.

20. A is used to change sizes of pipe.

5E



o Self Assessment
Answers

4

1. PVC Primer

2. Vent

3. Cross

4. Cast Iron No-Hub Pipe

5. Solder

6. Black Malleable

7. Branch

8. Largest Size

9. 1/8 Bend

10. 1/4 Bend

11. Long Sweep

12. Oakum-Lead

13. Coupling

14. P-Trap
(..4

15. Sewer Machine

16. No-Hub Coupling

17. Durham Fittings

18. Type K

19. DWV

20. Reducer

57
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INDIVIDUALIZED LEARNING SYSTEMS

Assignment

COMPLETE THE ASSIGNMENT BELOW.

Visit plumbing wholesale distributors and bring the written material you were

able to obtain back to your instructor.

58



INDIVIDUALIZED LEARNING SYSTEMS

Job Sheet

.

a
COMPLETE THE FOLLOWING TASKS.

1. Identify and explain the different types of fittings and where in the

plumbing system they are'used.

2. Identify the correct fitting with the pipeAsed. This.will be asked by the

instructor.

'I
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INDIVIDUALIZED LEARNING SYSTEMS

Post
Ass

V

COMPLETE THE FOLLOWING STATEMENTS WITH A SHORT ANSWER.

I. The material used to connect PVC pipe with PVC fittings is:

2. Galvanized pipe in the water system is used with:

3. Type M copper tubing is

4. Type L copper tubing is marked with:

5. The proper way to read a tee is:

6C
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Instructor
Post Assessment Answers

.

,

I. PVC Cement

2. Galvanized Fittings

3. The thinnest wall -thickness of copper tubing allowed in,the water system.

4. Blup Ink

5. (1) Largest size of the run, (2) Other size of run, (3) Size of the branch.

61
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IDENTIFICATION OF PLUMBING VALVES

1

Goal:

The student will be able to identify,

explain the use of and assemble the

different valves used in the plumbing

industry.

6 2

Performance Indicators:
The student will successfully complete

the Self Assessment and will identify

the valves presented in this module and

their use in the plumbing system by com-

pleting the Job Sheet.

t



INDIVIDUALIZED LEARNING SYSTEMS

Study GUI a e
In '7der to finish this module, do the followinc tasks, Check each item off

as' you complete it.

1. Read the Goal and Performance Indicators on.the cover of the module.

, This will 'tell you what you will learn by studying the module, and how

you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. 'This is a test for you to prove to your-,

self that you have learned the material you have studied. Compare your

answers with the answers on the SelfAssessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re- study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

63
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

Throughout the plumbing industry there are many different valves. Each valve
has a specific use. In this module you will be studying the most common valves
and their use in residential plumbing.

A number of engineering and manufacturing associations have established minimum
standards for valves. Chief among these organizations are: ANSI, MSS, API,
ASTM, and ASME.

In addition, the federal government has established
minimum standards for valves.

The valves that are used in residential buildings are made mostly from cast
brass.

The valve's main purpose is to control the amount and direction in which the
liquids wilLflow. Cast brass valves may be used above or below ground>aotw'

64
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Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to
,...

quiz you on the words and their meanings. .t
,'N

A:N.S.I.--American Patial Standards Institute.

M.S.S.- -The Manufadturers Standardization SoCiety of the Valves and Fittings

0 dustry.

A.P.I.-- merican Qetroleum Institute.

A.S.T.M.--American Society for Testing Materials.

A.S.M.E.--American Society of Mechanical Engineers.

I.P.S.--Iron Pipe.Size.

P.R.V.--Pressure Regulating Valve.

CAST--Is a mold into which vietal is poured.

E5



INDIVIDUALIZED LEARNING SYSTEMS

Information

valves are used to control the flow of liquids in plumbing systems. The most

common valves,used in residential plumbing systems are:

I. Gate Valve

a. solder type, cast brass

b. screw type, cast brass

c. PVC cement type

2. Globe Valve

a. solder type, cast brass

b. screw type, cast brass

c. PVC cement type

3. Ball Valve

a. solder type, cast brass

b. screw type, cast brass

c. PVC cement type

4. Check Valve

a. solder type, cast brass

b. screw type, cast brass

c. PVC cement type

4

5. Temperature and Pressure Relief Valve

a. IPS only, cast brass

6. Pressure Regulating Valve

a. IPS to union IPS connection, cast brass

66



7. Hose Bibb

a. solder type, cast brass

b. screw type, cast brass

8. Gas Cock

a. cast brass screw type w/lever handle

b. cast brass screw type w/ square head

Gate Valve

1

NANDMien- NUT

NAN CANtitt L
5Tt M

PAC ICI NCI NUT
rACKINQ GLAND

PACKING
sTurnNG Sox

150NOG.T

/

A gate valve is always used in the full open position or fully closed position.

It is best suited in the full open position for a full flow of liquid in a

straight line.

1

It is used as a main shut off at the water meter location, and also on the cold

water piping to the water heater.

1

I
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Globe Valve

f `4,46.00-4
too 1,1
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Bronze Glove Valve

A globe valve is used primarily as a control valve; as tte valve disc is closed,

the pressure and volume of flow decrease.

When installing a globe valve, the pressure should he on top of the disc, as

shown in the illustration.

Ball Valve (See illustration at the top of Lhe' following page.)

A ball valve is a full open-and-close valve. It is best suited in the full

open or closed position for a full flow of liquids in a straight line.

Check Valve (See illustration at the bottom of the following page.)

A check valve is used in many different places that liqu.d flows. Its main

purpose is to permit an unrestricted forward flow while At the same time not

allowing any backflow of water or unwanted materials.
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Temperature and Pressure Pelief Valve

Temperature. and pressure relief valves are specifically designed to control

excess temperature and pressure. All T & P valves have i.- temperature setting

of 210'F. Pressure settings may vary from 125 PSI to 150 PSI. When either pres-

sure or temperature exceeds these settings, the valve will relieve itself by

melting the solder in the tube or by pressure forcing th- solder out of the tube.

Pressure Regulating Valve (See illustration at the top o4 the following page.)

A pressure regulating valve's purpose is to lower the water pressure in a

building if the water main presure i: too high.

Hose Bibb (See illustration at the bottom of the followiqg page.)

A hose bibb is equipped with a hose connection on the ou:le, side. This allows

a hose to be connected and water used outside the building.
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Gas Cock

WATGA. PAt5 A1/4r._

A gas cock is used mainly on gas lines to control the flow to a fixture. It

must be located so it can be turned off quickly.

72
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INDIVIDUALIZED LI aRNING SYSTEMS

Self
Assessment

- -

LISTED BELOW ARE QUESTIONS OR STATEMENTS FOLLOWED BY A NUMBER OF POSSIBLE

ANSWERS OR COMPLETIONS. SELECT THE ANSWER OR COMPLETION WHICH ANSWERS THE

QUESTION OR COMPLETES THE STATEMENT CORRECTLY AND PLACE THE LETTER IN THE

BLANK PROVIDED.

1. What is the purpose of a pressure regulating valve?

a. Reduce water ur...,ssure in building

b. Increase water pressure in building.

c. None of the above.

2. A gate valve is used for:

a. Cold water at tne water heater.

b. Main shut off valve to the building.

c. All of the above.

3. A globe valve is used to:

a. Check unwanted objects from entering the water system.

b. Regulate the amount of water in the water system.

c. None of the above.

4. Temperature and pressure relief valve is used to:

a. Make sure no hot water escapes from the water heater.

b. Control the cold water entering the water heater.

c. Open when the temperature exceeds 210°F.

5. A ball valve is used:

a. As a check.

b. As a full open and (-losed valve.

c. As a float in '..he water system.

7 3 7C
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Self Assessment
Answers

1Ia

1. a

2. c

3. b

4. c

5.
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st4DIVIDUALIZED I .A1-3NING SYSTEMS

Job Sh Et

COMPLETE THE TASKS BELOW IN THE PRESENCE OF YOUR,INSTRUCTOR.

I. Identify and explain the use of each valve mentioned in this module.

2. With the help of your teacher take three valves apart. Identify each

part of the valve,

3. Assemble the valves back to their original condition.

..../...
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f.

ADHESIVES

Goal:

The student will be able to explain the

use of solvents, adhesives and lubri-

cants as they are used in the plumbing

trade.

7E

Performance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.



INMVIDUAI IZED t EARNING SYSTEMS

Study Guide
-

e
i

In orderrder to finish this module, do the following tasks. Check each item off

as y u complete it.

1. ,Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

Ow you will show you've learned it. ,

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self thA you have learned the material; you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,
1

re-study the Information section or ask your teacher forlhelp.

Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher Will tirade it for you

i:i
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INDIVIDUALIZED Li AHNING SYSTEi."`.;

Introduction

'

There are many different types of sealants, adhesives, lubricants and cemerts

used in the plumbing system and each is used only for a special purpose.

/
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INUIVIUUALIGtU LtAKNINt.3 Jt J I tIV1J...
Vocbulw9

Trade terms are very important for a good urderstanding of.the-trade. Study

t, se words a,1 meanings. When you have learned them, ask your teacher to

quiz youon t.e words and their meanings,.

SEALANT--A sealing agent, used to :eal.

ADHESIVE--A material used to join ripes together.

LUBRICANT-7A material used to make somethinlippery.

BOILED LINSEED OIL-:-Amber (yellowish) colored oil that comes from flax seed.'

CHLORIDE--:A compourdof chlorine

4" ZINC--A blue-white metallicypt.

. FLUX--A substance used to aid th flow of solder7,

AMMONIUM - -A chemical 4th a stror odor.
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INDIVIDUALIZED LEARNING SYSTEMS

Information

THREADED PIPE JOINTS

Threaded pipe joints are joined together by using pipe joint compound or teflon

tape. When applied to the male threads, the compound acts as a lubricant and

a sealer. Pipe joint compounds should not he used on plastic pipe or fittings

as they both are oil-based products. (A chemical reaction occurs when these

oil-based products are joined together - -the plastic threads become soft and

the pipe erodes.)

Most all pipe joint compounds have a lead-base powder which is mixed with boiled

linseed oil -to form a liquid. The compound is applied to the male threads by

the use of a small paint brush or dauber before using the pipe wrench to make

up pipe and fitting.

COPPER TUBING JOINTS

The'3 Ecost common methods of joining copper tubing in plumbing are:

The solder joint with capillary fittings.

2.- The flared joint.

3. The compression joint.

Solder joints are used on water and drainage lines.

The flared joints are used mostly on equipment that require quick disconnections.

'A special tool called a flaring tool is used with.flared fittings to form a

flared joint. No pipe joint compound or teflon tape is needed to lubricate these

threads. (See the illustration at the top of the following pag$,.)

The compression joint is most commonly used on the exposed water pipe supply to

Plumbing fixtures. A compression nut and ring are applied on the smooth end of

the tubing and inserted into the compression fitting. The nut and ring are then

tightened to form a sealed joint. (See the 2nd illustration on the next page.)

81,
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Folder joints depend on capillary action drawing free-molten (melted) solder

into the gap between the fitting and tubing. The illustration below shows this

capillary space.

OF1PF_R
WATER TU 6E-

zi

CAP, t_LA RI SPACE.
(EXACAG,ERATE.0)

82.



Flux is applied and-acts as a wetting agent. (When properly applied, flux

permits uniform spreading of,the molten solder over surfaces to be

fastened.) Most fluxes have acid in them and should be used sparingly and

carefully.

The type of solder to use depends on the operating heat and pressure in the

plumbing line. The two types of wire solder mainly used by plumbers are

50-50 and 95-5. (The 50-50 solder is made of 50V tin an,: 5u% lead. The 95-5

-solder is made of 95% tin and 5% antimony.)

In most common systems, 50-50 wire stlder is ust In hot water heating systems

and high pressure piping, 95-5 wire solder' is used.

The fluxes best spited to the 50-50 and 95-5 solders are mildly-corrosive liquid

or petroleum-based pastes containing chlorides of zinc and ammonium.

Most liquid fluxes are self-cleaning fluxes, and their use involves a risk.

Some paste-type fluxes are also identified by their manufacturers as."self-

cleaning", and there is a similar risk in their use. There is no doubt that a

strong corrosive flux can remove some oxides and dirt films. riowever, when

highly-corrosive fluxes are used this way,, there is always a concern as to

whether uniform cleaning has occurred and whether corrosive action continues

after the soldering has been completed.

PLUMBER'S PUTTY

Plumber's putty is a stretchable compound for setting toilet bowls, fixtures,

faucets, strainers and for other sealing applications. Plumbers putty wil;

not harden, since a part of the compound is boiled linseed oil. (Do not use

glazer's putty for plumbing and do not use plumber's putty for glass.)

SOLVENT WELD JOINTS

Solvent weld joints are made by solvent bonding, producilg a welded system

much like a metal welded system. The primer and solvent actually soften the

material to be joined together. When joined together under the prorr condi-

tions, the two surfaces actually run together and fuse, treating one solid

piece of material that is as strong as the pipe itself.

t,



The correct primer and solvent must be used with the proper plastic pipe and

fittings to be used.

To assure a good solid weld with PVC andtCPVC-plastics, priming is essential,

not optional. Priming cleans the surface, takes away the glaze, and starts

the softening process:

With ABS however, you need only use ABS solvent to weld the joint. No primer

is needed. Be sure all plastic pipe and fitting is free of dirt and foreign

obstacles.

CAULKING COMPOUND

Caulking compound is -made from plastics and contains a hardening agent. It is

used for the rims of sinks, tubs, showers and water closets to prevent water

leaking into cabinets or under the floor.

LIQUID TAR

Liquid tar is used around and on the roofjacks to prevent water from entering

around a vent pipe and seeping into the building.

kd



INDIVIDUALIZED LI MINING SYSTEMS

Self
Assessment

S

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.P ,

1. Pipe joint compound containing oil may be used on plastic pipe threads.

2. Pipe joint compound should be applied to the female threads.

3. There are only two common methods of connecting copper tubing.

4. 50-50 wire solder is the most common solder used by a plumber.

5. When connecting ABS pipe and fittings, only a solvent needs to be used.

8E
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INDIVIDUALIZED LEAHNINU SYI trvi

Self Assessment
Answers

71

11111./

1. F

2. F

3. F

4.

5. T

86



INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessment

LOmpLEIL THE FOLLOWING STATEMENTS BY WRITING THE'CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1: The two most common types of solder used by plumbers are 50-50 and

2. 50-50 wire solder is composed of 50% tin and 50%

3. 95-5 wire solder is composed of 95'7,

4. Plumber's putty has within its compound

and 57,

5. Only a may be used when welding plastic ABS pipe and

fittings together.

6. A and a

CPVC pipe and fittings.

must be used when welding PVC and

7. The primer and solvent actually the material to he joined

loyelhec.

.8. is used around and on the roofjack to pre-

vent water from entering the building.

9. Pipe joint compounds should be applied to the threads only.

10. There are common methods of connecting copper tubing.

81
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Instfuctor
Post Assessment Answers

1. 95-5

2. lead

3. tin, antimony

4. boiled linseed oil

5. solvent

6. primer, solvent

1..

7. soften

8. liqu:d tar

9. male

10. three



CUTTING OF PIPE MATERIALS

Goal:
...

The student will be-able to identify,

select, and demonstrate the appropriate

tools used in the cutting of pipe and

other materials.

Performance Indicators:

The student will successfully complete

a Self Assessment and Job Sheet.



ADIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off as

you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

t 2._ Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade:

1
3. Study the Vocabulary section. Vocabulary words are important for a good

understanding of the trade. After you have studied the vocabulary, ask

your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject

5. Take the Self Assessment exam. This is a test f^r you to prove'to your-

self that you have learned the material you have studied. Compare 'your'

answers with the answers on the Self Assessment "Inswer Sheet, which is on

the page following the Self Assessment. If you scored poorly, re-study

the Information section or ask your teacher^for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job. Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

9C
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

There are quite a few different materials used in the plumbing industry. So

there are different tools and methods to cut these materials.
/
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INDIVIDUALIZED LEARNING SYSTEMS

ocabulca9

.)

Trade terms are very important for a good understanoing of the trade. Study

these words and meanings. When you haye learned them, ask your teacher to

quiz you on the Words and their meanings.

TAPE MEASURE:-A rule or narow strip of strong, but limp or flexible cloth or
. ,

steel, marked off in 1/11A.,:of an inch and usually 'carrier' in a reel.

FOLDING RULE--A ruler usually made of wood, marked off in I1I6 of an inch;

has hinges every 6 inches so that it may be folded:

.

PIPE VISE--A gripping device for holding pipes while tney are being cut, reamed

and threaded. They Have two V- shaped jaws that apply pressure to the Pl.pe
, . .

.

and hold it firm. 1

Co.

JJ
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INDIVIDUALIZED LEARNING SYSTEMS

Information

The first tools that you should know are a tape measure and folding wood rule.

No material should ever be cut until you have figured out the correct length

o width.

TAPE MEASURE AND 6-FOOT FOLDING RULE

A take measure is made of flex,ble steel so it may be coiled up in a case. ,The

tape measure is made 'n various lengths: 6', 8', 10', 12', 16', 20', 50' and

100 feet.

A folding ruler is made of wood. It has hinges every 6 inches so it mdy be

folded and kept in the worker's pocket.

There are basically three ways to measure pipe. They are:

a. Center to center, which means the center of one fitting to the center

of the other fitting. (See illustration on the top of the following page.)

94



CENTERTO CENTER

FACE. TO FACE.

b. Center to end, which means the center of one fitting to the end of

pipe.

END TO CENTER

4

FACE TO END

c. End to end, which means one end of the pipe to 1"0 other end of the

pipe.

END TO EN D

In using center_to center measurement, subtract the difference between the

distance the pipe goes into the fitting and the exact certer on both fittings,.

9



In using end to center measurement, subtract the difference between the distance

the pipe goes into the fitting and the exact center of one fitting only.

In using end to end measurement, there are no take offs from a fitting or

fittings. With this type of measuring, all you ha%,e to do is cut the pipe or

material to its desire length.

Following are the tools used in cutting plastjo_pipe.

a. lubin9 cutter: is made of lightweight aluminum alloy, in sizes to cut

from 1/2" to 1" pipe, I" through 2", and 2" through 4".

(1) Insert the pipe between the rollers and the cutting wheel.

(2) Apply pressure by turning the handle clockwise and at the same

time, turning the tubing cutter around the pipe.

b. Hacksaw: comes in two sizes, 10" and 12". The most common is 12",

with 18 teeth per inch. When installing the blade, insert the blade

with the saw teeth pointing forward. The cutting begins as you apply

pressure to the pipe with the hacksaw blade, while pushing forward.

Continue back and forth in a straight line until you have.cut the

pipe to the desired length.

96



c. Handsaw: a good all-around handsaw for plumbers has 12 teeth per

inch. It is used to saw wood, as well as to cut plastic pipe. It

is used like the hacksaw is used.

Following are the tools used in cutting copper tubing.

a. Tubing cutter: is used the same as in cutting plastic pipe. The

difference being a different type of cutting wheel is used for copper

tubing.

b. Hacksaw: is used the same way'as in cutting plastic pipe and with

th'e same type of cutting blade.

Following are the tools used in cutting steel pipe.

a. Pipe cutter: is to be used the same vay as a tubing cutter described
....

under plastic pipe.
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b. Hacksaw is to be used the same way as described under plastic pipe.

c. Pipe vise: There are basically two .types of pipe vises. Bench vise and

a tripod vise.

Following is the tool used in cutting cast iron. The cast iron pipe is actually

snapped off.

a.. Cast iron snap cutter: it is a ratchet type cutter with their cutter

wheels close together and,as the rat6let is tightened, the pressure

from the cutter wheels force the pipe to snap.

O



INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL. STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A folding rule coils up in a case.

2. A hacksaw may be used to cut plastic pipe.

3. Flexible means to be rigid.

4. Center to center measurement means center of one fitting and the center

of another.

5. A tubing cutter is used to cut galvan'zgd steel pipe.

6. A snap cutter is used to cut cast iron pipe,

7. A handsaw may be used to cut copper tubing.

8. Copper tubing may be cut by a tubing cutter.

9. The teeth of a hacksaw lean to the front of the hacksaw.

99
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Answers
Self Assessment

1. F

2. 1.

3. F

4. T

5. F

6. T

7. F

8. T

9. T

I OC
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INDIVIDUALIZED LEARNING SYSTEMS

z

COMPLETE THE FOLLOWING TASKS.

1. Identify all the tools illustrated in this module.

2. Explain the purpose of each tool listed in this module.

3. The instructor will give the student materials to complete this task.

The student will then measure and cut the pipe from the measurements given

by the instructor.'

a. One'pipecut from a center to center measurement.

b. One pipe cut from a center to end measurement.

c. One pipe cut from an end to end measurement.

1 0 1



REAMING & CLEANING, THREADING

0

Goal:

The student will be able to identify,

select and demonstrate the use of the

different tools.

)
1 0 2

Performance Indicators:
The student will successfully complete

a Self Assessment, and will clean and

ream copper and plastic pipe. The student

will also ream and thread galvanized and

,black pipe.
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INDIVIDUALIZED LEARNING SYSTEMS.

Study GuidE
"11

>si
In order to finish this module, do the follow'i'ng tasks. Check each item off ,

as you complete it.

Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and
4

how you will show you've learned'it.

2. Read the Introduction. The Introduction will tell you why the module

is animportant part of the plumbing trade.

3. Study the Vocabulary section. Votabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the InforWation section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to

yourself that you have learned the material you have studied. Compare

your answers with the answers on the Self Assessment Answer Sheet, which

is on the Page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.
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*Q.

-1 ,.
e 1

IntrodUction
.1,

,..

In the previous module, you learned how to cut different pipes. This module

covers the next step tpward a complete assembly of pipe and fitting:
.
cleaning,

reaming and in some cases threading of pipe.

f

1 a
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INDIVIDUALIZED LEARNING 8STEMS

Vocabulary,

.1.

Trade terms are.very important for a good uncirstanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings. .

URRS--A rough edge remaining on metal.

4

EMERY CLOTH--A fine grained stone used for shining or polishing.

DISCOLORATION--A stain.

FITTING BRUSH TOOL--Tool used to clean and shine. copper fittinas.

REAMING--To make ldraer. The reamer is the tool used to mdk9 pipes larger.

BEVEL--An angle or inclirie of a line or surface of not more than 9C degrees.

DEBURRING TOOL.--Tool which is used to remove burrs.

TAPERED--Gradual increase or decrease in size.

DIE -- Stronger metQl th,it imprints soar metal.

DIE HEAD--Holder of a die.

THREAD CUTTING OIL--Special oil used for threading pipes, bolts, rods.

1 OE 100



THREADS--Grooves imprinted on or cut into pipes.

N.P.T.--National Pipe Thread.

THREADING MACHINE--Machine used to produce threads or pipes, bolts and rods.

RATCHET-- A tool with sloping gears so it may move in one direction only.

CONE--A round object tapered to a point.

HAND STOCK AND DIES-A hand-held tool which produces a thread when you apply

pressure. Its parts are:

1. Die head

-2. Die

3. Ratchet

4. Handle

106
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INDIVIDUALIZED LEARNING SYSTEMS

Information

Therearedifferent ways to prepare_a_piece_n_f_pipe and a fitting to make a

joint.

REAMING AND CLEANING OF COPPER TUBING AND COPPER FITTINGS

You have already made a fine even cut, using a tubing cLtter or hacksaw.

If you have used a hacksaw you will find rough burrs of copper on the edges

of the pipe.

Use a half round bastard file and,with the hat side of the file, file the

burrs off. With the half round side of the file, file the Winer edge of the

tubing until it-is smooth.

Clean the inside of the fitting with eery or sand cloth, then clean the part

of the tubing that will enter the fitting.

The tubing is cleaned by cupping a 12-inch strip of emery or sand cloth in your

hand. While putting pressure with your hand to the pipe, clean the pipe until

it is shiny and polished. There should be no dirt or discoloration.

Fitting brushes are used to clean the inside of fittings. They are available

in the sizes of copper fittings used.

Copper Fitting Brush

107
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On the tubing cutter there is a built in reamer that slides into the body of

the tubing cutter. This is used by inserting the pointed end into the pipe

and applying pressure on the pipe while turning the reamer back and forth until

the inside is even all around.

REAMING AND CLEANING OF PLASTIC PIPE

After you have cut the plastic pipe with a tubing cutter (leaving a clean and

even cut), take a pocket knife and trim a slight bevel around the outer'edge of

----the pipe.his a-Ilows the pipe

With a clear rag wipe all dirt and foreign materials off the pipe and fitting.

No further cleaning of the fitting is necessary.

If you have used a hacksaw to cut the pipe, remove the burrs on the pipe as it

is done for copper tubing. A deburring tool may be used to clean the inside or

outside of pipe.

GALVANIZED AND BLACK STEEL PIPE

After you have cut the pipe to its desired length, leave the pipe in the vise.

Insert the cone part of the reamer in the pipe. By applying pressure to the

reamer ;ith your body, turn the handle of the reamer clockwise until the inner

edge of Lne pipe is completely smooth.

THREADING OF GALVANIZED AND BLACK STEEL PIPE,

41/ Threads may be cut on the pipe in one of two ways.

I. Hand stock and dies.

2. Pipe threading machines.
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Ratchet

Pipe

Reamers

Hand Stock

Pipe threads are tapered. Be s,,re the die is placed on the pipe in the right

direction. The die will stay on the pipe (when it is in the proper direction)

without being held.

Ratchet

Die is inserted

in ratchet head

Dies

109 4,d
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Wear safety eye protection. Place the die over the pipe.

1. With one hand, held pressure against the die head. Turn the handle

clockwise with the other hand.

2. Continue doing this until the die has started to make an even cut on

the pipe.

3. Apply thread cutting oil. Use a lot of oil.

4. Continue cutting threads and using plenty of oil.

5. After 3 or 4 threads have been cut on the pipe, clean out the metal

chips that have built up in the die head with a small brush. Cleaning--

should be done three or four times until the thread has been finished.

6. Thr,..ading is complete when 1 or 2 threads appear beyond the die head.

7. Reverse the die head by pulling out the ratchet (have the arrow point

ing in the opposite direction).

8. Reverse the pressure on the handle, and turn the handle until the

die can be taken off the pipe. Don't use Dn.

9. Clean the oil off the pipe with rags. Wipe off all metal chips.

,'

10. Reverse the die head with the ratchet.

The dies are now ready for the next thread to be cut. There is no other

necessary preparation such as reaming, filing, threading or cleaning.

I I C
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INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

I. Emery cloth is used to clean plastic pipe.

2. A cone is square.

3. A die is the tool that cuts threads.

4. The deburring tool is used to remove burrs from cast iron pipe.

5. Sand cloth is used to clean copper tubing.

6. When threading pipe, the pipe thread should go beyond the die at least

four threads.

7. A pocket knife may be used to remove ,burrs from plastic pipe.

8. A half round bastard file may be used to remove burrs on all pipes.

f



Self Assessment
Answers

1. F

2. F ,

N
N

3. T

4. F

5. T

6. F

7. T

8. T

312
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INDIVIDUALIZED LEARNING SYSTEMS

Job Sh t
.

COMPLETE THE FOLLOWING TASKS.

I. Identify the tools illustrated in this module.

0
2. Explain the use of these tools.

3. The instructor will furnish the materials to complete this task.

4. The student will cut, ream and thread three pieces of pipe six inches

110
long of 'flack or galvanized steel pipe.

5. The student will cut, ream and clean three pieces of copper and plastic

pipe. .

1 1 3
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ATTACHING PIPES AND FITTINGS WITH SOLDER

Goal:

The student will be able to:

I. Identify and select different

materials and tools used in making

a copper soldering joint.

2. Demonstrate the ability to join

copper pipe and fitting with

diffgrent types of solder and

flux. N

1 al

Performance Indicators:
The student will successfully complete

. _

a Self Assessment, Job Sheet and Post

Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you'will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

selfself that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you. .

7. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.

1 1 E
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Introduction -)

.t.

.

The most common method of joining copper tubing and fittings is soldering.

Soldered joints are used in plumbing for water lines and for sanitary drainage.

Brazed joints ore used where greater strength is required or where service
- :

temperatures are as high as 350 0 Fahrenheit.

a

116
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INDIVIDUALIZED LEARNING SYSTEMS

Vocabulary

Trade terms are very important fcr good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

FAHRENHEIT--Measurement of heat.

IGNITE - -To light a flame.

PROPANE--A flammable gas.

REGULATOR--A device used to adjust the flow of liquids and gases.

STRIKER--Used to make a spark.

BRAZE- -To unite metals with copper and zinc at a high melting point.

CHLORIDE--A salt acid made of chlorine and sodium.

ZINC--A metallic element resembling magnesium.

AMMONIUM--Performs as a metal in a salt when ammonia reacts with an acid.

LEAD--A heavy, soft, flexible metal.

TIN--A soft metal.

ANTIMONY--A brittle, white metallic element used in alloys.

117 L..'0



CORROSIVE--Having the quality to 'melt" or "burn" something.

PETROLEUM--An oily, thick, flammable substance.

CAPICLAO ACTION--An attraction that occurs Oith heat.

MOLTEN -- Melted.

FLUX--A substance used to clean impurities from metals.
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AM

Supplementary
References
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1. Daniels, George. Horne Guide to Plumbing Heating & Air Conditioniu.

Popular Science Publishing Co., 1967. pp. 24-25:
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INDIVIDUALIZED LEARNING SYSTEMS

Information

Soldered joints depend on capillary action drawing free-flowing molten. solder
4

into the gap between the fitting and tubing.

COPPER
WAT,EKTUM..r. gIA VA /A IA

11111011i 4 NI FA FArAwA rA rA F45

CAPILLARY SPACE.
(F-XAGA,E.RKTE.0)

immmommi
%/41I IA IA I. /-/ FITTINCx .

Flux is applied first. It acts as a .cleaning and wetting agent and permits

'uniform spreacing of the molten solder over the surfaces to be soldered.

The two most common solders used are:

'1. 50-50 soide- which is made with 50 percent lead and 50 percent

tin.

2. 95-5 solder which is made-with 95 percent tin.and 5-percent

antimony. They both come in 1 lb. coils.

'The fluxes- best suited to the 50-50 and 95-5 solders are mildly corrosive liquid

or petroleum-based $astes containing chl'orides of zinc and ammonium.\

Most liquid fl es are self-cleaning. Thereis no doubt that a strong corrosive

flux can remove so oxides and dirt. It is not certain whether the corrosive

action continues after the soldering has been completed.

12C
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The handiest tool for heating the joint for 50-cA, ,s 95-5 solder is a propane

torch. A propane torch kit (illustrated below) has the following parts:

1. A propane tank.

2. -A hgndle and valve assembly.

3. A 2-tip burner assembly--the smaller tip used for copper tubing

up to 1" in diameter.

4. A hose assembly, usually 15 feet in length.

5. A regulator assembly.

6. A striker,

Surfaces to be joined must be clean from oil, grease and dirt. As soon as the

fitting and tubing are clean, a coating of flux is applied to the outside of

the pipe. It will enter the fitting.

Then the pipe is put into the fitting and given a sli;ht twist to make sure

that the pipe is all the way in. It is a common practice to prepare as many as

10 joints at a time before soldering.

121
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Listed below is the proper procedure for lighting the_propane torch:

1. The valve on the-handle assembly must-be closed-and the hoses

and regulator must be tight.

2. The valve on the tank is opened a full turn to allow the propane

to enter the regulator and hose up to the valve on the handle

assembly.

3. With striker in one hand and valve handle assembly in the

other, the valve is opened just enough to allow the propane to

come through. A striker is used to ignite a spark at the tip

to cause a flame.

4. The flame is adjusted with the valve until the flame is blue

in color and is about 2 inches long.

5. With the solder in one hand, heat is applied to the back of the

fitting and all around the joint to be soldered.

6. Solder is applied from the bottom to the top in an up-swing

motion. The heat is removed as soon as the solder flows freely

all the way around the fitting and the solder has been drawn all

the way back in the fitting.

7. Excess solder is removed with a clean rag. The joint should be

cooled off before handling.

Silver Soldering.

This procedure is identical to soldering with the exc-ptio,1 of the type of flux,

solder and torch used. Since silver solder has a higher melting point (1100

Fahrenheit to 1500 Fahrenheit), a different torch and eouipnent are used. These

are:

1: Oxygen and acetylene tanks.



2. Oxygen and acetylene regulators with gauges.

3. A green oxygen hose connection with a right-hand thread.

4. A red acetylene hose connection with a left-hand thread.

5. A handle with two adjusting valves.

6. AssortedtVps to be used on different sizes of copper tubing.

Silver solder used for water pipihg has 5 percent silver and the balance in
4

copper. Silver solder comes in 18" long sticks. All copper piping passing

under ground is silver..soldered. Wnen copper fitting and tubing -re properly

cleaned no flux is needed.

Before striking a flame,gauges should be checked and set as follows:

1. Oxygen set at 20 lbs.

2. Acetylene set at 8 lbs.

The acetylene. valve should be cracked open, a flame struck and the oxygen valve

immediately cracked open. Both valves should be opened slowly until 11 inches

high. The actylene valve should be opened some more until a slight white flame

is at the tip of the blue flame.

Heat to pipe and fitting should be applied with the tip cif the flame. The tip

should not be left in one spot, but moved around throughout the soldering process.

Solder won't melt until tubing and fitting are cherry red.

As the heat' raws the solder to the back of the fitting it will wake a bead at

the end of the fitting. This i is a complete joint.
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Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. 50-50 solder is made from 50 percent lead and 50 percent tin.

2. Silver solder is used on all underground piping that is soldered.

3. 95-5 solder is made up of 95 percent antimony and 5 percent tin.

4. Flux is needed when soldering with 50-50 solder.

5. The oxygen gauge is set at 8 lbs. when silver soldering.

6. Oxygen hoses are red.

7. An acetylene hose connection has a left-handed thread.

S. When soldering, the heat is applied to the front of the fitting.
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Self Assessment
Answers

1. T

2. T

3. F

42 T

5. F

6. F

7. T

8. F

t

O
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Job Sheet 0
01

COMPLETE THE FOLLOWING TASKS.

1. Explain and demonstrate the proper way of connecting the regulators, hoses

and valve handle assembly on oxygen and acetylene tanks.

2. Demonstrate how to connect the regulator, hose and valve handle assembly

to the propane tank..

3. Material and Tools

2 - -3/4" X 6" pieces of copper tubing, type M

.1--3/4" piece of 90-degree elbow copper

1 can solder flux

1 1 coil of 50-50 and 95-5 solder

a. Following the steps in this module, solder the 2 pieces of 3/4" tubing

into the 3/4" 90-degree elbow copper.

b. After the tubing and fitting cool, re-heat them and,with a pair of pliers,

take pipes out of fitting.

c. Examine both tubing and fitting to see that the solder has flowed com-

pletely onto them.

d. Re-clean tubing and fitting and re-solder them together.

e. Repeat this procedure five times.

f. Show the fitting and tubing to the instructor after each process.

g. Repeat the above with new tubing and sitting, using 95-5 solder.

4. Material and Tools

3--1" X 8" copper tubing, type L

1--1" tee copper piece

1 stick silver solder

126 ,
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a. Follow the steps explained in this module for silver soldering.

Solder the 3 pieces of tubing into the tee.

b. Let the fitting cool until it can be handled.-

c. Show fitting to the instructor for his or her remarks, to make sure

it was done properly.

d. With a hacksaw cut one-half the way into the fitting on all sides.

Take pipe and fitting apart to see if the solder has been pulled

into the fitting.

e. Repeat this procedure with new tubing and fitting until the solder

has been pulled into the fitting.

..
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Post
A t

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD CR WORDS IN THE

BLANKS PROVIDED.

I. A regulator is used on oxygen and acetylene lines to

2. A striker is used to

3. A(n)

4. A

pressure is set on the acetylene gage.

colored hose is used on oxygen lines.

5. Acetylenethreadconnection has a thread.

128
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Instructor
Post Assessment Answers

1. adjust the pressure

2. ignite a flame

3. 8-lb.

4. green

4

5. left-hand

1Q
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ATTACHING PLASTIC PIPE AND FITTINGS WITH CEMENT ti

Goal:

The student will be able to: (1).identify

and select the proper materials and tools

used in making a PVC and ABS pipe joint;

(2) demonstrate the ability to join

plastic pipe and plastic fitting together

with plastic solvent cement.

13C

Performance Indicators:

The student will successfully Complete a

Self Assessment, a Job Sheet and a Post

Assessment.
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INDIVIDUALIZED LEARNING SYSTEMS

/ Study Guide

In order to finish this module, do the following tasks. Check each item off as

you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and how

you will show you've learned.lit.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have 5tudied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

7. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it.' Your teacher will grade it for you.

31 13,1
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Intmduction

Plastic pipe in residential construction is fairly new; about 10-years old.

Local codes throughout the country are slow to approve any new materials. The

advantage of plastic pipe is its low cost and lightweight. Also, it is easy
to assemble.

..6
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INDIVIDUALIZED LEARNING SYSTEMS

Vocabulary

z

C

Trade terms are very impdrtant for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher ti

quiz you on theowords And their me'aning.

SOLVENT WELDINGThe skill of joining plastic together using a liquid.

x.

SOLVENT CEMENT--The liquid, which is used to join plaSZic pipe and fitting
4

together.

WELDING--The skill of joining metals or plastic by heat or liquid to flow
N._

together as one.

FUSING--The action that occurs when metals or 'plastics are welded togther.

APPLICATOR--A tool used to apply a liquid or a paste onto a surface.

PRIMER--A liquid cleaning agent applied to PVC pipe and fittings before

applying plastic solvent cement. 10

1ff
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Supplementary
References
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6

nformation

In this module we will be attaching two kinds of plastic pipe and fittings:

1. ABS pipe and fittings .

'2. PVC pipe and fittings.

The cement process used in this method is called solvent welding.

ABS

When connecting ABS pipe and ABS fittings together, use only the solvent cement

recommended for ABS. When the proper solvent cement is used it forms a weld

or a fusing action between pipe and fitting.

As the solvent cement is applied to both pipe and fitting it softens the material

in both pipe and fitting. When they are joined they become one. ABS solvent

cement comes in two colors:

1. Black.

2. Milky.

Either one may be used.

Process

After you have cut and reamed the plastic pipe, with a clean cloth remove all

dirt and moisture in the fitting and where the pipe will enter the fitting.

With the applicator or brush that comes in the top of the can:

1. Apply a generous amount of Solvent cement to the fitting and to the

amount of pipe that will enter the fitting.

2. Immediately put the fitting over the pipe, applying pressure so the

pipe is all the way in the fitting.

3. Hold fitting for 10 seconds to make -sure that the cement has dried.

(See illustrations on the following page.)

L:5 138
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PVC

PVC solvent comes in clear only.

Process

1. Make 5ure that pipe and fitting are clean, free'from Lirt and moisture.

2. Before applying PVC solvent cement, a primer must he used.

1 3 6
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3. PVC primer is purple in color. When you apply PVC primer, do not

allow the primer to dry before applying the PVC solvent cement.

4. When applying the PVC solvent cement, follow the same instructions

used for connecting ABS pipe and fitting.

0
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5 If
AssessmEnt

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK, PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. ABS solvent cement comes in two colors.

2. PVC solvent cement is black.

3. PVC primer is purple in color.

4. PVC primer is used on ABS pipe.

,_.

5. One advantage of using plastic pipe and fittings, is that it is light

in weight.

138
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Self Assessment
Answers

1. T

2. F

3. T

4. F

5. T

139
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Job Sh et
COMPLETE THE FOLLOWING TASKS.

Materials and Tools

1 - 3/4" PVC Tee

2 feet - 3/4" PVC Pipe

1 can PVC Primer and Brush

1 can PVC Solvent Cement and Brush

1. Explain to your instructor:

a. The proper solvent cements to use with their pipe and fittings.

b. The proper application of solvent cements to the pipe and fitting.

2. Do the following steps.

a. Cut 2 pieces of PVC pipe end to center of a tee 9" long.

Cut 1 piece of PVC pipe end to center of the branch on the tee 6" long.

c. Cement the two pieces of pipe on the runs of the tee.

d. Cement the other piece of pipe on the branch of the tee as illustrated.

.6 .6

1 4C

'143
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Post
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. The color of solvent cement used with PVC is

2. and colored solvent cement is used on ABS.

3. PVC primer is in color.

4. PVC plastic pipe is in color.

5. plastic pipe may be used for water piping.

r
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Instructor
Post Assessment Answers

'I

1. clear

2. black and milky

3. purple

4. white

5. PVC

,



ATTACHING THREADED PIPE AND FITTINGS

Goal:

The student will be able to identify_and
.

select the materials and tools that are

used in the final process of making a

pipe joint, and will demonstrate the

ability to join pipe and fitting.

143,

Performance Indicators:

_The_sIudent will successfully complete

Self Assessment, a Job Sheet and a

Post Assessment.
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Study Guid
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and how

you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part,of the plumbing trade.

3.\ Study the Vocabulary. section. Vocabulary words are important for a

good understanding of the trade. After, you have studied the vocabulary,

Ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you'need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-_

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at.the top of.the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

7 Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.

444
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Vocabulary

Trade terms are very important for a good understanding of the trade. Study I

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their, meanings,

,PIPE JOINT COMPOUND -- Material used to lubricate pipe threads and to make a

water tight seal. It contains boiled linseed oil. ..

TEFLON TAPE--Plastic or resin noted for its slippery, non-sticking properties.

MALEHREADS--Threads on the outside wall of pipe or fittings.

'FEMALE THREADS--Threads on the inside wall of fittings.

ROUGH PIPING--Pipe that does not have a finish texture to it, such as galvanized

steel, black steel and cast iron-.

BOILED LINSEED OIL - -A drying oil made from flaxseed.

1 4c
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Information

You have learned to cut, ream and thread pipe. The last step isin the making

of a watertight screwed joint. A good thread sealer and lubricant is a must

because:

1. It lubricates the joint, making it easier to tighten with wrenches:

2. It forms a watertight seal.

The two types of thread sealer and lubricant most often used are:

1. Pipe joint compound.

2. Teflon tape.
V

When applying pipe joint compound, apply it to the MALE threads of the pipe.

If applied to the female threads of the fitting,'it will get pushed up into a

valve, and cause the valve to get plugged up.

When applying teflon tape to pipe threads, apply it clockwise so it won't

unravel the tape as the fitting is put on. Two wraps around the pipe is

sufficient.

LjY tightening the fittin/g onto the pipe it is necessary to use the proper wrench.

Only a pipe wrench should be used on rough piping and fitting. The wrench's

jaws have grooves in them and they will leave teeth marks on both pipe and fit-

tings.

To select the proper pipe wrench for the size of pipe and fittings, refer to

this guide:

1/4 inch 1/2 inch pipe = 10 or 12 inch pipe wrench
3/4 inch 1 inch pipe 12 or 14 inch pipe wrench

1 inch - 1 1/4 inch pipe = 18 inch pipe wrench
1 1/4 inch - 1 1/2 inch pipe = 18 or 24 inch pipe wrench
1 1/2 inch - 2 inch pipe = 24 inch pipe wrench
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The size of the pipe wrench (in inches} is cast on the end of the wrench.

When setting the pipe wrench on the pipe or fitting, open the jaws of the wrench

as shown below.

The upper jaw of the pipe wrench may seem wobbly. There is a spring in the

body of the pipe wrench, to allow the jaw to "give", a little.

,4

In makihg up pipe and fitting together at a workbench with a pipe vise:

1. Put the wrench around the fitting so the handle is pointing at

1 o'clock and,push down on the handle until it is pointing at

5 o'clock. Continue doing this until the fitting is a little

tighter than snug, and it becomes an effort to apply more

pressure.

2. When making a pipe joint overhead, put the pipe wrench on the

fitting with the handle at 4 o'clock and apply pressure until

handle is at 6 o'clock. Continue on as explained in step 1.

When making up fitting onto pipe, do not go extremely fa;i, since you will

cause friction. Friction is heat, and thepipe or fitting, when heated, will
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expand. When the pipe or fitting has cooled after tightening, it will shrink

back to-the normal size.

Leaks are usually caused when the material expands, fhen contracts.
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Self
AssessmOnt

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN

THE BLANK(S) PROVIDED.

A pipe wrench may be used on 2-indh pipe.

2. One reason pipe joint compound is used on pipe threads is to

3. Teflon tape is made from'

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE,PLACE AN "F" IN THE BLANK.

4. Pipe, joint compound should be applied to female threads of a pipe

fitting.

5. A pipe wrench should be used only on rough pipe and fittings.

6. Pipe wrench size is cast on the end of the wrench.

15C
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Self Assessment
Answers

sc-

1. 24-inch

2. Reduce friction, watertight seal

3. Non-stick slipperly substance

4. F

5. T

6. T

11
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Job 0
COMPLETE THE FOLLOWING TASKS.

J. Explain to your instructor:

a. the proper size of pipe wrench to be used with the size of pipe and

fitting.

b. the proper method in applying teflon tape on pipe.

2. Materials & Tools

2--1/2" 90" elbow black malleable fittikls

18"--1/2" schedule 40 black pipe

1 roll teflon tape

a. Cut 2 pieces of pipe end to center of a 90 degree elbow 6" long.

Thread one end only.

b. Cut 1 piece of pipe center to center of a 90 degree elbow 6" long.

Thread both ends.

c. On,the piece of pipe with threads on both ends, make up both 90

degree elbows.

d. Center to-center of the 90, degree elbows should be 6".

e. If that measurement is not correct, repeat the process until you have

the center to center measurement correct.

f. Make up the 2 pieces of pipe with threads on one end into both 90 degree

elbows.

g. You should be able to stand this pipe and fittings makeup on end.

h. They should now stand straight up by themselves. (See illustration

on following page.)
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Post
Assessment

LISTED BELOW ARE STATEMENTS FOLLOWED BY A NUMBER OF POSSIBLE COMPLETIONS.

SELECT THE COMPLETION WHICH COMPLETES THE STATEMENT CORRECTLY AND PLACE THE

LETTER IN THE BLANK PROVIDED.

. 1. The take off of a 1/2" 90 is:

a. 3/8' inch

b. 1/2 inch

c. 3/4' inch

d. 1 inch

2. Thread makeup for a 1/2 inch pipe is:

a. 3/8 inch

b. 1 inch

c. 1/2 inch

d. 3/4 inch

3. The proper procedure after the pipe has been cut is:

a. thread and ream

b. ream and thread

c. thread and apply fitting

d. none of the above

4. The proper pipe wrench used on 2" galvanized pipe is:

a. 24 inch

b. 12 inch

c. 14 inch

c. all of the above
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Instructor
Post Assessment Answers

t

1. b

2. c

3. b

)
4. a ...;

C>
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PLUMBING SYSTEMS IN BUILDINGS

/

Goal:

The student will be able to identify and

explain the proper procedure of install-

ing pipe in the plumbing system.

156

Performance Indicators:
The student will demonstrate an under-

..

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.'
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Study Guide

t

,

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the mOdule; and how

you will show you've learned 1;

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words.and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-.

self that you have learned the material you have studied. Compare yo,ur

answers with the answers on the Self Asseslment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.
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,,e

The design and installation of Jainage, waste, vent, potable water and gas-

piping systems depend on the tyrie of building. The local codes and type

of occupancy will tell you aboutl the acceptable piping materials, installation

and inspection. These are the first requirements for a safe and clean job.

i

1

\
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Vocabulary
..

,1111.

\

Trade terms are very important for a good understanding. of the trade. Study'

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

PUBLIC SEWER--A common sewer directly controlled by public authority.

PRIVATE SEWER DISPOSAL SYSTEM--A septic tank which discharges wastes into

one or more seepage pits.

DRAINAGE SYSTEM--All the piping within public or private premises which convey

sewage or other 1iqui.d wastes to a legal point of disposal.

BUILDING SEWER--Piping that takes sewage and other liquid wastes out of any

building and into the public sewer.

c

BUILDING DRAIN--Piping inside a building that takes sewage to the building

sewer.

SEPTIC TANK--A tank in which sewage is separated and purified by bacterial action.

ARTERY--The main channel.

SOIL STACK--A vertical pipe carrying sewage and liquid wastes.

VERTICAL--Up and down.
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)
pRANCH--A part of the piping system other than a main, riser, or stack.

VENT--An air opening used to ensure free air circulation in the plumbing soil

and waste system.

FLASHING--A word used to mean water- tight, as around the pipes through the roof.

B.T.U.--British Thermal Unit.

WATER CLOSET--(W.C.) Term used for toilet in the plumbing industry.

WATER METER--A mechanical device that measures volume nf water.

FLUE--A passageway used to allow gases to escape to the open air.

V.T.R.-- Vent-Through Roof.

1 6C
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Information

The order in which plumbing is installed in a building is:

1. Underground

a. Drainage piping

b. Gas piping

c. Water piping

d. Test and inspection

2. Above ground and through the roof

a. drainage, waste and vent

b. gas piping

c. water piping

d. flue piping

e. test and inspection

3. Finish

a. Setting of fixtures

b. Test and inspection

DRAINAGE SYSTEM

The purpose of the drainage system is to provide a way of taking sewage and

liquid waste from the plumbing fixture to the public sewer or a private sewer

disposal system. The part of the drainage system under a building in a crawl

space or under a concrete floor to a point of 5 feet outside the building is

called the building drain. The building sewer starts at this point and ends

at the public sewer or a private sewer disposal system such as a septic tank.

The main artery of the drainage system is the soil stack which is a vertical

pipe receiving sewage and liquid waste from its branches. All branches from

the soil, stack receiving liquid wastes only are called the waste system, such

as kitchen sinks, bathtubs, wash basins, washing machines and showers.

1 63
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All plumbing fixture soil, waste and vent-piping is sized according to the code.

Each fixture must be vented and connected with other vents. All vents have to

be at least 6 inches above the rim of the highest fixture. The vents are taken

through the roof at least 6 inches.

The vents will have an approved flashing around them to prevent muis' .c. frow

entering the building.

At this stage all piping shall be capped, plugged, strapped and secured, except

for the vent outlet on the rcof ''. water hose is put into this opening to

fill the entire system with water.

Check the system for leaks, cracked fittings and pipe. Make necessary repairs.

Remove cracked fittings and pipe and replace them. Re-test the system. If

there are no leaks, call for inspection.

GAS PIPING

Gas piping is done next with threaded pipe. Cut as few threads as possible

to make the best job.

Locate the gas meter outside the building. This meter is provided by the local

gas company and used to record the amount of gas used.

Starting at the gas meter, Dining is installed to each gas fixture, such as:

Water heater, furnace, stove, dryer and loci lighter. These fixtures are also

sized to code and are measured by B.T.U. To finish, cap pipe and plug all

lines. With a gauge and valve on one outlet, use a tire pump to pump up a

pressure of 10 pounds. If the gauge holds the air pressure for 15 minutes,

call for a gas inspection.\

While waiting for the inspector, start on the hot and cold water piping. The

soil and waste line outlets that yo, have provided must have potable water piped

to each outlet.

The toilet, or W.C., shall only have cold water. The water heater must have

hot and cold water.-

164
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The kitchen sink must have an extra hot water outlet provided for the dish-

washer. Shower and tub valves are installed in the walls along with the tub

and shower.

After there is hot and cold water, cap all lines and connect the water service

piping from the water meter to the building's potable water supply.

Turn on the water meter, check for leaks:and remove air from the water lines.

Install the flue from the water through a Point in the roof. Call for

inspection.

After the inspector has given his or her apOoval in writing, a sticker is put

on the gas piping for the underground and rough plumbing and the water service.

The rough plumbing is complete and the plumbing fixtures may be connected after

painting and tile floors and cabinets are installed.

165

169



INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A drainage system is all the piping which conveys sewage or liquid

wastes to a legal point of disposal.

2. An artery is the main channel.

3. Soil stack is the horizontal waste line.

0
4. Flashing is used to seal around pipes at the roof level,

5. Vertical is up and down.

6. A vent is used for an air-tight plumbing system.

7. Water closet (W.C.) is used to store water.

S

8. A flue is used to allow unwanted gases to escape to the open air.

9. V.T.R. means Vent Top Roof.

10. There are normally three inspections to one'job.

11. The building sewer ends where the public sewer begins.

12. A kitchen sink is part of the waste system.

13. A vent shall extend through the roof at least 6 inches.

-------1-6 6
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Self Assessment
Answers

1. T

2. T

3. F

4. T

5. T

6. F
.iev

7. F

0 8. T

9. F

10. T

11. T

12. T

13. T

167,
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Post
A ent

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED. .

1.

by

2. A

3. A

of water.

is a tank in which sewage is separated and purified

is part of the piping system other than a main, riser, or stack.

is a mechanical device used to measure the volume

4. The pipe used to allow free air to circulate in the soil and waste system is

called a

5. A gas water heater must have a- to allow unwanted gases to escape

through the roof.

6. After the underground piping is installed, a(n) and

are required.

7. A private sewer disposal syitem shall have a(n)

8. All piping is sized according to the

9. pipe is used in the gas system.

10. When testing the drainage system, all cracked fittings and pipe must be

168
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11. A(n) is used to record the amount of gas used.

12. The air pressure used to test gas piping is

13.. Only water is supplied to the W.C.

14. The are installed after the painting, tile floors

and cabinets are installed.

15. A

authority.

is the common sewer directly controlled by public

16. Testing of the drainage system shall be for a'minimum period of

minutes.

17. B.T.U. means

18. V.T.R. means

19. Kitcho sinks are a part of the system.

20. Vents may be connected tobetherat a point no lower than

above the rim of the highest fixture.

1 6 9

17:3



I INUIVIUUALIZtU LtAHNINU JYJI tIVIJ

instructo(
Post Assessment Answers

1. septic tank, bacteria

2. branch

3. water meter

4. vent

5. gUe

6. Test, inspection

7. septic tank

8. code'

9.' threaded

10. replaced

11. gags meter

.12. 10 pounds

13. cold

14. plumbing fixtures

15. public sewer

16. 15

17. British Thermal, Uhit

18. Vent Through Roor

19. Waste

20. 6 inches
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SOIL SYSTEM

Goal:

, The student will be able to identify and

explain the different types of pipe used

in the soil system, and their connec-
',.

tions.
\

Performance Indicators:
The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.
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Study Guide
/7

O

In or6er to finish this module, do the following tasks. Check each item off /

as you complete it.

/

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you wilt learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the mAterial you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Take the Post Assessmert exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.

172
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Introduction

ire are many types of piping material used from tne tap of the public

sanitary or storm sewer to the connection at the building sewer.

This module disLusses plastic, cement and cast iron pipe.

1 7 3



Trade terms are very important fot a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

MANHOLE--An opening constructed to permit a person to gain access to the sewer

system. -

DETRIMENTAL-Causes damage or-harm:_.

CORE-DRILLING-TA speCiilly, designed 04utting tip-mounted with diamonds.

BACKFLOW--Reverse of direction in the sealer system.

NOXIOUS--Injurious to.health, like some gases.

174
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A plumber's basic skill is the ability to install and join the ious kinds

of pipe to complete the plumbing systems of a building. The plumber must know

what kind of a joint to use for each piping mai_arial and be able to make this

joint watertight, and, in the case of sewer gas, airtight.

Imperfect joints allow the liquid content of pipes to escape. If this happens,

property damage can result.

Soil and waste pipe lines are often concealed in partitions or under the floor.'

If a joint fails for any reason, finished walls and ceilings can be damaged.

The plumbing drainage systems contain many noxious sewer gases, which arc detri-

mental to health if they are permitted to enter an occupied building.

A leaking joint on a sewer or drain installed below the surface of the soil

would allow sewage to enter the subsoil and could contaminate the drinking water.

A leaky joint of this kind might also allow soil to enter the drain and cause

stoppage of the drain line. Leaky underground pipe joints in yard areas allow

the entrance of tree roots. Once these roots have entered the pipe, they spread

quickly until they have filled the entire inside of the pipe. A drain.blocked

with tree roots usually requires mechanical cleaning of the drain line, and some-

times thc pipc can be opcned only 'c'y digging up tbc drain and replacing it with

a new one.

CAST IRON SOIL PIPE BELL AND SPIGOT .

Bell and spigot-cast iron soil pipe joints--either caulked joints or mechanical

joints--are made with pre-formed, molded neoprene rubber compression gaskets.

No-hub soil pipe is joined by a stainless steel clamp assembly surrounding a

sealing sleeve of neoprene rubber.
s.

c
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A caulked joint in soil pipe is made with molter. lead and oakum., caulked with

caulking irons to make the joint is watertight (shown on next page).

Oakum is hemp that has been treated with pitch to make it waterproof and resis2

tent to the elements in the sewer and soil 'piping.

The lead is heated on a lead furnace and poured with a ladle. The lead should

be heated up to the point of not sticking to the ladle and not turnino red hot,

forming a residue on top of the molten lead. Follow the steps in the illiustra-
,

tion for making a watertight lead caulking joint. (See illustration on following

page.)

COMPRESSION GASKET SOIL PIPE JOINT

Compression gaskets' are made from neoprene rubber.

The compression gasket soil pipe joint is made by:

I. Cleaning the hub and spigot so they are free from dirt, mud

and other material.

2. Inserting the gasket into the hub.

3., Lubricating the gasket and installing the pipe into the hub.,

Most public sewer piping is made from concrete and installed below the street

or ground. The manholes that you see in the streets are installed every 300

feet. A manhole is ubed at every turn of direction in the sewer system.

When a private sewer connection is made to'the public sewer, it is generally

made by core-drilling the concrete pipe as close to the top-as possible. This

also preventS the possibility of backflow of the publtc sewer into the private

sewer system.

Plastic sewer piping or ABS plastic pipe may be connected from, the tap into the

public sewer system with a specially designed fitting that is used only for

this purpose. The fitting is then connected to the building sewer. This is done

by means of a neoprene gasket with stainless steel band9nd-is called a Caulder

Coupling.
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INDIVIDUALIZED LEARNING SYSTEMS

t
LI_ 'D BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. There are various types of piping used in the sewer system.

2. The word "detrimental" means anything that causes damage or harm.

3. All sewer piping must be watertight and airtight.

4. A caulked joint is made by using oakum and concrete.

5. Manholes are installed every 200 feet.

17Q
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Self Assessment
Answers 11111

I

o

1. T

2. T

3. T

4. F

5. F

et,
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P
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. A caulked joint is made by using and

2. Manholes are installed every feet.

3. All sewer piping must be watertight and

4. The plumbing drainage systems contain many noxious

5. Oakum is made of

6. Compression gaskets are made from

7. Private sewer connections should be made near the

public sewer.

of the



.

*Instructor
Post Assessment Answers C

1. oakum, lead

2. 300

3. airtight

4. sewer gases

5. hemp

6. neoprene rubber

7. top

0 182
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WASTE SYSTEM

Goal:

The student will be able to identify and

explain:

1. The proper sizing of the fixtures.

2. Proper support of the piping.

3. The proper use of a trap.

1 83

Performance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Seif Assessment, a Post

Assessment and by memorizing the table

for waste pipe sizing.
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Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction. will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare youf6

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the InformAtion section or ask your teacher for help.

,6. Take the Post Assessment exam. Give the exam to, your teacher after you

have completed it. Your teacher will grade it for you.

184
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uction

1

The purpose of the waste system is to provide a way of disposing liquid waste

from the plumbing fixture to the soil and sewer piping system of a public or

private Sewer system.

To insure that this is accomplished in a*magner which provides for protection

of public health, safety and welfare, the code regulates the design, construc-

tion, installation and quality of materials for the entire drainage system.

1 85
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Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

VERTICAL -- Straight up and dowril.

HORIZONTAL- -Flat, running froM left to right.

SCOURING--A cleaning action in the pipe.

OVERFLOW RIM--The upper most part of\a fixture or pipe before it spills.

HANGER--A metal frame hung frpm the ceiling which carries the weight of pipe.

RISER CLAMP--A metal device urd to support the weight of a vertical pipe.

CLEANOUT--A plug or cover joined to a pipe which can be removed for cleaning

or inspection of the pipe. \

STOPPAGE--The plugging up of 1olids in the plumbing system.

186
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Information

The waste pipe system contains all vertical and horizontal piping that receives

. the discharge of all liquid wastes.

In a home he fixtures that are a part of this system are:

1. Kitchen sink.

2. Wash basins or lavatory.

'3. Tub.

4. Shower.

5. Washing machine.

5 Laundry sink.

7. Bar sink.

Before any waste piping can be installed on a job it must he sized correctly

according to code.

A lavatory or wash basin, being a fixture, discharges through itS'

waste outlet approximately 7 1/2 gallons of water in a one-minute interval.

This volume was so close to 1 cubic foot of water that it was established as

the basis of the drainage fixture unit system adopted by most plumbing codes

throughout the country.

Based on the above value of one drinage.fixture unit being equal to 7 1/2

gallons of water per minute of waste discharge,and tests of various plumbing

fixtures, waste water discharge rates have been established.

The table shown below has the drainage fixture unit values for various plumb-

ing fixtures. In addition to listing the individual plumbing fixtures and

their drainage fixture unit values, the table also lists the minimum size trap

and waste pipe for each fixture. This is the smallest size pipe into which

this fixutre may drain.

188
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Fixture

Drainage

Fixture Unit

Value

Trap Size

Waste

Pipe Size

Clothes Washer 2 2" 2"

_
Bathtub 2 1 1/2" 2"

Shower 2 2" 2"

Lavatory or Wash Basin 1 1 1/4" 1 1/4"

Kitchen Sink 2 1 1/2" 2"

Laindry Sink 2 1 1/2" 2"

..

Bar Sink 1 1 1/2" 1 1/2"

Many plumbers believe that increasing the pipe size of a horizontal drainage

pipe one size will increase its efficiency. This is not true. Scouring

action is lost when the size of the drain is increased. As the waste water

travels down the drainage pipe it swirls in a clockwise circular motion,carry-

ing all liquid wastes with it. It also helps clean the pipe as it travels to

the building sewer and city sewer or septic tank.

Proper sizing of piping in the plumbing systems helps to prevent stopped-up

branch and main piping.v

All horizontal piping must have grade of 1/4 inch to the foot. Only on special

occasions where the architectural design has made this impossible will 1/8 inch

grade to the foot be used.

In making a change in direction from the vertical to the horizontal, only a

combination, wye-fitting, 45° (1/8 bend) 90° long turn (1/4 bend) may be used.

18°
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In going from the hoizontal to the vertical, a sanitary tee,45
o

(1/8 bend)

code 90° (1/4 bend) and a wye fitting may be used.

Material used in the waste drainage system in residential use is mostly ABS

schedule 40. Cast Iron, DWV, galvanized threaded pipe with Durham fittings

and PVC pipe and fittings may also be used.

Two fixtures back-to-back, having the same height overflow rim, may discharge

into an approved sanitary cross or sanitary double tee. The inside of the

fitting on both sides must have a curve directing the flow directly into the

pipe.

All vertical piping extending more than two stories in height must be supported

at each floor level- by means of a hanger or riser clamp. (.See below.)

/

All horizontal plastic waste piping must be strapped or placed in hangers every

four feet. Since plastic pipe is somewhat flexible, being strapped at four-

foot intervals guarantees the pipe won't buckle or sag.

When using cast iron in 10-foot lengths, the pipe has to be strapped or in

hangers only at the coupling where the two pipes join. Commonsense is used where

there are fittings joined together with the no-hub couplings as to how close

and how many hangers or straps are to be used.

A cleanout is a fitting installed at the base of the drainage stack. In case

of a stoppage it may be opened and properly cleaned out and cleared. It is

also installed in the crawl space under a house when a change of direction \



I

exceeds 135 degrees. (This means one 90° elbow and one 45' elbow, or three

45° elbows.)

In a typical home,when installing the waste system for showers, tubs and,wash-

ing machines, a trap is installed in the wall or under the floor at the outlet

indicated. A trap is installed under the floor at the center of the shower.

The tub trap is set under the floor at a distance prescribed by the manufacturer.

The washing machine trap is installed in the wall and an extension piece is

installed in the inlet side upward with a 45° elbow or a 60° elbow connecting

at the top and coming out of the wall. This allows the hose from the washer to

be put right into the fitting after the wall has been covered up and finished.

The kitchen sink, lavatory and laundry sink traps are installed when the plumb -

ing. fixtures are installed.

When installing the waste pipe for these fixtures a pipe of the proper size and

height from the fihished floor sticks out from the concealed wall.

The illustration above is a trap that has a minimum and maximum water seal of

two and four inches. This trap is needed to prevent sewer gases, rodents a,d

bugs from entering the building or home:

The illustration shown at the top of the following page is a typical cast iron

no-hub soil, waste and vent system suspended from-the upper floor. The pipe

hangers keep the pipe and fittings in a line and properly graded toward the

vertical stack to which they will flow.

1 9 1 195
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To FIXTuRE.

Suspended System

r-C

-,1

VENT

4

DOL)E5LE.
F)xTURE.
TEA'.

TO FIXTURE.

The illustration (directly above) shows.the proper fittings and pipe

used in a back-to-back situation where the overflow rims are the same height.

TO FIXTURE

I
-4---VENT

FIXTURE-
TE-E

DRAIN

The illustration above shows the typical single fixture connection as explained

earlier. Sometimes the fittings and trap are installed under the floor, in the

wall, or when, the plumbing fixture is installed.
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The illustration below shows a typical bathroom layout. This layout is very common

and may be in the home where'you live.

Fig. G

ssi

NO
Tro.".1.

V GMT

1...AvorvORI

11
TRAP

ePM,VrVet

Ho Km. WNW NE-

Fig. H

TRAP

GLGANO VT'

Figure G is a plan view that is in the blueprints you receive before you are

asked to install the plumbing. The minimum distance between the center of

th? water closet and the finish wall is 15 inches. Notice that the distance

between the outer edge of the tub and the outer edge of the toilet tank is

the same. When laying/but the waste piping the plumber must know the sizes

of the fixtures so they may be centered properly and look even when it is time

to 4t the plumbing fixture.

Figure H shows the typical in=wall and under-floor piping for Figure G.

The pipe at the water closet has no trap. All water closet traps are built

in the water closets.
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Self
Assessment

,7

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK 'PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. All waste pipe systems can be installed without regard to code.

2. The overflow rim Is where the waste pipe is connected to the trap.
isz. ..

3. A cleanout is used to clean and inspect the pipe.

4. A typical plumbing fixture found in the home is a urinal.

...

5. Another typical fixture found in the home is a lavatory.

6. A lavatory discharges approximately 7 1/2 gallons of water per minute.

7. The drainage fixture unit for a lavatory is 2.

.

8. The drainage fixture unit for a bathtub is 2.

9. The trap size for a shower is 2 inches.

10. The trap size for a bathtub is 2 inches.
(

11. The waste pipe size of a lavatory is 1 1/4 inches.

12. The waste pipe size of a kitchen'sink is 2 inches.

13. The waste pipe receives solids as well as water wastes.

1-94
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14. In going from the horizontal to the vertical, a' -code 90 may be used.

15. _ All vertical piping 2 or more stories in height may be supported at

every other floor.

16. Cast iron no-hub pipe may be suppohted every 10 feet.

17. A cleanout may be installed in the crawl spacez.

18. A cleanout must be used when the change of directions exceeds i35°.

19. A washing machine trap is installed under the floor.

20.. The shower trap is installed under the floor.

195
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1

*ft

SOH Assessment
Answers

1. F

2. F

3. T

4. F

5. T

6. T
4=.

7. F

8.- T

9.

10.

T

F
r

11. T

12. T

13. F

14. T

15. F

16. F

17. T

18. T

19. F

20. T
.
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Post
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT wolla OR WORDS IN THE

BLANKS PROVIDED.

1. The trap for a shower is located

2. The trap fon a washing machine is installed

3. The minimum size water seal in a trapis

4. The maximum size water seal in a trap is

5. The minimum distance that a water closet may be installed from a finish

wall

a

6. All water closets have a built-in

7. The swirling action in a drain pipe goes in a direction.

8. The normal grade for a waste pipe on the hoizontal is

9. Approximately of water permVute discharges from a

lavatory.

10. A clothes washer drainage fixture unit is

11. A size trap is needed for a'shower.
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12. A size trap is needed for a lavatory.

13. A
r

size trap it needed for a kitchen sink.

14. The waste pipe size foi a bathtub is

15. The waste pipe' size for a lavatory is

.16. The horizontal waste pipe has a grade of

except under architectural conditions.

17- All horizobtal plastic waste piping is strapped every

per foot
.

18. All horizontal waste pipe exceeding has a cleanout.

,.

19. All vertical waste' pipe is supported on , floor When it

exceeds 2 stories.

20. The fixture drainage unit of a shower is

.

P

198 2or)
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Instructor
Post Assessment Answers

4

1. under floor

2. in the wall

3. 2 inches

4. 4 inches

5. 15 inches

6. trap

7. clockwise

8: 1/4 inch per foot

9. 7'1/2 gallons

10. 2.

11. 2-inch

12. 1 1/4-inch

13. 1 1/ -inch

14. 2 inch

15. 1 1/4 inch

16. 1/4 inch

17. 4 feet

18. 135 degrees

19. every

20. 2

V

1 9 3
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VENT SYSTEM

Goal:

The student will be able to identify and

explain:

1. The-reason for venting a plumbing

. drainage system.

2. The difference between a vent pipe

and waste pipe..

The proper installation of vent

piping.

4. The table showing the fixture,

trap size and vent size.

2 0 C

Performance Indicators:

The student will demonstrate understand-

ing of the subject by successfully

completing a Self Assessment and Post

Assessment and by memorizing the table

for vent pipe sizing.

2



INDIVIDUALIZED LEARNING SYSTEMS

Stuffy Guide

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to pAlerstand the subject.

5. Take the Self Assessment exam. This
,
is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored,poorly,

re-study the Informacion section or ask your teacher for help.
ty.

6. Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.

.10

201



INDIVIDUALIZED LEARNING SYSTEMS

Introdudion

Ventilation of the plumbing system is accomplished by one or more Vent pipes

connected to the drainage system and terminating outside of the building.

o

The system must be designed to maintain atmospheric pressure within it, pre-

vent retardation of flow and trap seal loss, and preventing sewer gas from

entering the building.

Good sanitation practice demonstrates that rooms in which plumbing fixtures

are located be well-lighted, ventilated and free of sewer gas.

Water seals in fixture traps provide the means to prevent gases and odors

from entering into the building's air.

;
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INDIVIDUALIZED LEARNING SYSTEMS

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

ATMOSPHERIC PRESSURE--kunit of pressure equal to 14.7 pounds per square inch.

The pressure exerted by the air on the earth's surface at sea level is

about one atmosphere.

IIIRETARDATION--Any substance that can slow down the speed of a given reaction.

TRAP SIPHONAGE--A suction causing the trap to lose its water seal.

BACK PRESSURE--A reverse pressure greater than the flow of its normal direction.

,
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Supplementary
References

1. Uniform Plumbing Code Illustrated Training Manual. International Association
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2. Ripka, L. V. Plumbing Installation and Design. American Technical Society,

1978. pp. 131-133, 135, 137, 139, 141.
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INDIVIDUALIZED LEARNING SYSTEMS

Information

Vent pipes are extensions of the waste and soil pipe and are installed at the

same time.

A vent pipe is any pipe provided to ventilate a building drainage system and

to prevent trap siphonage and back pressure. This means that every plumbing

fixture has a water seal trap, and every trap should have a vent to protect

its water seal.

TO FIXTURE-

T

VENT

FIXTURE-
TEE

DRAIN

A properly installed system of vent pipes provides free circulation of air

within the sanitary system and assures that at no time should the traps ldse

their water seal. This free circulation of air within the drainage system

allows the liquid waste to drain freely through the pipes.

The vent piping system also removes unwanted gases from the drainage system.

Improper venting can result in slow drainage and,again,loss of water trap seal.

In some cases the size of the trap is the same size as the vent.

I.- .s1 /1
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Vent pipespipes may be connected together at a point no less than 6 inches above

the overflow rim of the hjghest fixture served as long as they are properly

sized according to the code. All vents going through the roof will extend

at least 6 inches above the roof and be properly sealed around the pipe where

it goes through the roof.

Roof Jack Roof Flashing

The proper material to use is a roof jack or roof flashing nailed to the roof

and tarred to protect water from entering the building around the vent pipe.

All vertical pipes are installed straight and plumb. All horizontal pipes may be

run flat or at a slight grade upward toward the roof.

The illustrations on the following page list the vent sizing and total amount

of fixture units,allowed on each size of drainage pipe and the vertical and

horizontal distances allowed.

The smallest size vent allowed is 1 1/4 inches as that is the smallest waste

pipe allowed in the plumbing drainage system. The total sizing of vent pipes

through the roof equals the size of the building sewer and soil pipe to which

it serves.

Vent openings must be at least 10 feet from a window or opening in the building.

If the roof is used as a sun deck the minimum height of the vent pipe is 7 feet.

(See the Vent Table following the illustrations.')

7 06
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ROOF FLASHING
MATERIAL.; NEOPRENE

PART
' SIZENO.

3091 I A. or l''/

3ssa z
3813 3

389* 4

PART .
No.

DESCRIPTION A

ROOF FLASHING04
Galvanized w/Neoprono Collar

2'/4

2,14

5 Yu.

3 Yu.

SIZE DESCRIPTION

3
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Fixture

Clothes Washer

Bathtub

Shower

Kitchen Sink

Laundry Sink

1., Bar Sink

,-,

Water Closet -

VENT TABLE SIZE

Drainage Fixture

Unit Value

4

c.

Trap Size Vent Size

2 2" 1 1/2"

2 1 1/2" 1 1/2"

2
9U

1 1/2".

1 1 1/4" 1 1/4"

2 1 1/2" 1 1/2"

2 1 1/2" 1 1/2"

1 1 1/2" 1 1/2"

4 -,,,
., 2"

The different types of vents are:

1. Vent Stack--Vertical pipe extending through the roof.

2. Branch Vent--Horizontal pipe receiving the vents from fixtures

and connecting to the vent stack.

3. Single Vent--Pipe from a plumbing fixture that extends through the

roof by itself,

4. Common Vent--Single pipe serving back-to-back plumbing fixtures.

The fittings often used in the vent system are vent tees--vent short-turn 90'

elbowsN The reason for the use of these fittings only in the vent system isNN

that they naxe no curve inside the fitting.
N
NN

The illustration on the following page is a 2-story building with the waste

piping, soil piping and vent piping which will be concealed in the walls. This

is typical in most multi-story buildings.

N 208 212,
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INDIVIDUALIZED LEARNING SYSTEMS

Self
AssEssmEnt

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THESTATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. Vent pipes are the extensions of water pipes.

.

-2.----___One_reason foe_installing vent piping is to prevent trap siphonage.

3. All plumbing fixtures are required to have a vent.

4. A vent pipe is installed in the plumbing system to allow free air to

circulate in that system.

5. The vent pipe must go through the roof at least one foot.

6. A roof jack is installed over the vent pipe in the wall.

7. A roof jack is installed to make sure no water enters the building

around the vent pipe.

8. All horizontal vent piping may be run flat.

9. The smallest size vent pipe that may be used is 1 1/2 inches.

10. The size of the vent piping must equal the size of the building sewer

according to code.

11. The vent stack is the horizontal vent in a building.
10

III12. A common vent is two vent pipes serving back-to-back fixtures.

0
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Self Assessment
Answers

1. F

2. T

3. T

4. T

5. F

6. F

7. T

8. T

9. F

10. T

11. F

, 12. F

.%
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INDIVIDUALIZED LEARNING SYSTEMS

---)

Assessment

COMPLETE THE FOLLOWING' STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. . piping is the extension of waste and.soil piping.

2. All plumbing fixtures are required to have *P

3. The vent pipe must extend thrssin the roof at least I.

t

411 4.. A, is,initalled on the vent pipe to prevent

from entering the building.
4

5. The smallest vent pipe size allowed by the code is

' .
6. The minimum size vent pipe allowed for a bathtub is

7. The smallest size vent pipe allowed for a kitchen sink is

8. The smallest size vent pie allowed for a water closet is,

9. A vent is installed to prevent a trap from losing its

10. List the trap size and vent size for the following.

Fixture . Trap Size

A. *Clothes Washer

B. Bathtub

' C. Shouter

21 4

Vent Size

2 1.2



A

e

D. Lavatory or Wash Basin

E. Kitchen Sink

F. Laundry Sink

G. Bar Sink

H. Water Closet

t e

a'

l

G

,

...

r,
7

21 3
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1141.1IV

°Instructor je

Post Assessment Answers

1. vent

2. vent

3. 6 inches

4. roof jack, water

ft 5. 1 1/4 inches

6. 1 1/2 inches

7. 1 1/2 inches

8. 2 inch

9. water seal

10. "It. 2" 1 1/2"

8. 1 1/2" 1 1/2"

C. 2" 1 1/2"

D. 1 1/4" 1 1/4"

E. 1 1/2" 1:(1/2"

F. 1 1/2" 1 1/2"

G. 3" 2"
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WATER SYSTEM

Goal:

The student will be able to identify

and explain:

1. The importance of a safe and

clean potable water supply.

2. The reason for the proper pipe

sizing.

3. The proper materials used in the

water pipe system.

/0

2 1

Performance Indicators:
The student will demonstrate anunder-

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment and by memorizing the water

pipe sizing table.

2Lo



INDIVIDUALIZED LEARNING SYSTEMS

Study. Guide

In order to finish this, module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction, The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you On the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

onthe page following the Self Assessment. If you scored poorly,

re-:study the Information section or ask your teacher for help.

6. Take the Post Assessment exam. Give Ahe exam to your teacher after

you have completed it. Your teacher will grade it for you.
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Introduction

In the beginning wells, lakes, springs and rivers were used as a source of

water. But as the population grew and communities enlarged, water became

more difficult to come by.

As various wastes from rainwater, privies, dish and clothes washing and bathing

were being disposed of on the surface of the ground, shallow wells and springs

became polluted. So a better system of water supply was needed .tor distribu-

tion and sanitation.

The first water supply in the United States was in 1776 where the water was

obtained from public wells and ponds through wooden pipes. In 1830 New York

City installed its first public water works for use against night fires.

It wasn't until the early 1900s that laws were enacted in many areas of the

country regulating the water piping system.

217 29')
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Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

HYDROGEN--A colorless, odorless, flammable gas that is mixed with oxygen to

make water.

OXYGEN--A colorless, odorless gas that is mixed with hydrogen to produce water.

IRRIGATE--To supply land with water.

CONTAMINATE--To make unsafe and not clean.

TOXIC--Having the effect of a poison.'

VACUUM BREAKER--Used to prevent back siphonage.

SUBMERGED--To be below the surface of water or any liquid.

POLLUTE--To make unclean, especially with waste materials.

DEVICE--Something made for a special purpose.

CROSS CONNECTION--Any connection of piping between the potable water supply

system and any plumbing fixture or any device that will allow any impure

material from entering the potable water system.

BACKFLOW PREVENTION DEVICE--An assembly of valves that prevents any back siphon-

a e to occur.
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. supplementary
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Information

Water is composed of two gases: Hydrogen and oxygen. The chemical symbol

is H
2
0--two parts hydrogen to one part oxygen.

Pure and_wholesome potable water from a source approved by the health authority

having jurisdiction should be available at all times on the premises of every

building in which plumbing fixtures are installed.

The potable water supply of a building should be connected to a public potable

water supply system when available. However, where a public system is not

k available, a private source of potable water following the regulations of the

III health authority may be used.

Private systems usually serve a single- or multi-family building or a small

community's needs.

For safety and sanitation, each plumbing fixture is supplied with potable water.

This water is used for drinking, bathing, food preparation, medical products

and irrigation.
\......-

,

Buildings' potable water supply systems should not be subject to contamination

from any source. Chemicals that could produce toxic conditions in the systems

should not be introduced into any part of the piping without the approval of the

health authority.

There is no direct connection between a private water supply system and a publiO

potable water supply, except by the approval of the health authority.

Potable water supply piping, water outlets and vacuum breakers can't be installed,

where there is a possibility that they may be submerged.

22C
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The code,prohibits any connection that might introduce polluted or contaminated

water, mixtures, or any substance from entering the potable water supply system.

No plumbing fixture, device, or construction is installed, maintained, or con-

nected to a domestic water supply when there is a possibility of a cross connec-

tion. This can occur between the fixture, device, or construction and the

domestic potable water distribution system unless an-approved backflow prevention

device is installed.

All potable water supply outlets should terminate at sufficient height above the

flood level rim. This means tub spouts and faucet outlets should be installed

so they are above the tlood level rim at least one inch.

Any device installed in the water supply system for the prevention of backflow

or backsiphonage shall be approved and maintained in good working condition.

INSTALLATION

Materials used inside a building for water pipe and fittings are made of brass,

copper, cast iron, galvanized wrought iron, galvanized steel, lead, or other

approved materials. Fittings for the above piping are made of the same quality.

All materials used in the water supply system, except valves and similar devices,

are made of the same materials.

Valves and similar devices used in the home are cast brass or copper. This is

to make sure they will not rust and will be in good working condition except

for minor repair.

Changes in direction are made with approved fittings (except with copper tubing,

which may be bent according to code).

Water service piping can't run in the same trench with the building sewer or

drainage unless the pipe used is approved for inside building use.

All water piping going through or resting on concrete is protected with approved

insulation against corrosion and settlement of the building concerned.

e
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Whenever the water pressure to any plumbing fixture is not 15 P.S.I., a device

is installed to correct it.

When water pressure exceeds 80 P.S.I., a pressure regulating valve (PRV) is

installed to prevent it from going that high again. It may be adjusted to any

pressure that the owner desires.

.

Figure A shows a typical pressure regulating valve.

Before the water system can be installec:,.three things must be known:

1. Water pressure at the water meter.

2. The farthest fixture's length and height from the water meter.

3. Total fixture units.

Once these items are known, the water piping system may be installed.

The pressure that is lost due to the height of the highest plumbing fixture

from the water meter is .433 per ft. But to keep it simple, the plumber just

figures a loss of five pounds per square inch every ten feet in height.
A

The fixture count in the water sizing table for a home is as follows:

Pipe Size

Fixture Units Hot Cold

1. Bathtub 2 1/2" 1/2"

2. Shower 2 1/2" 1/2"

3. Kitchen Sink 2 1/2" 1/2"
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Fixture Units

Pipe Size

Hot Cold

4. Water Closet 3 1/2"

5. Lavatory or Basin 1 1/2" 1/2"

6. Dishwasher 2 1/2" .

7. Washing Machine 2 1/2" 1/2"

8. Laundry Sink 2 1/2" 1/2"

All water heaters have a minimum of 3/4" cold water supply pipe from the water

meter.

A 'trouble-free water supply system starts at the city or private water main.

The private or city water department taps into its water main and extends its

supply to a water meter which it installs on the property that it serves.

The size of the water meter and its water supply depends on the needs of the

building according to the code. Figure B shows a typical water meter.

4

The plumber sizes all the water piping according to the table in the plumbing

code.
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All water piping in the ground is embedded in sand or soft dirt and compacted

to protect it. The pipe has a cover of dirt 6" below the freezing level of the

ground.

There is a gate valve or a ball valve for a shutoff device on the customer's

side of the water meter. (See Figure C.)

HAND wt-le.e.L NUT

PLATE. ,

MANI:Wit-MtL
5Tt M

PACKINQ NUT
PACKINQ GLAND.

?PACKING
5TUrf INQ 50x

After the water pipe is put below freezing level and insulated against any

friction caused by the movement of pipe, it is secured with insulated straps

or J hooks. (See Figure D.)

1t:°
J" HOOK

PERFORATC.D
BAND IKON

This is a typical hot and cold water piping system in a single-family home.

(See Figure E.)
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INDIVIDUALIZED LEARNING SYSTEMS

t

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE Ac"T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. Water i, composed of two gases: Nitrogen and oxygen.

2. Only pure and wholesome potable water are used in a building with plumbing

fixtures.

3. Water piping may be installed submerged.

4. A cross connection may be used in the potable water supply.

5. Tub spouts may be installed below the flood level rim of a plumbing .

fixture.

6. All devices installed for the prevention of back siphonage,are approved

by the administrative authority.

/

7. All valves are cast brass or Copper that are used in the home.

8. Only pipe and fittings made from the same material are used in the

water supply system. .

/
-;,

Mar

9. Changes in direction with copper tubing may be bent ace.pring to code.

10. All water piing in, or resting on, concrete is insulated.

11. The minimum water pressure to each plumbing fixture is 10 P.S.I.

226



12. The maximum water pressure allowed into a home is 80 P.S.1.

13. A pressure regulating valve is installed at each plumbing fixture.

a

14. Three things must be known before installing water piping.

15. The minimum size of cold water pipe to a water meter is 3/4 inch.

16. The plumber installs the water meter.

v 4.

di

/

I

..-

.1.

227 230"



INUI V IlJUALIZtL) LtAktinlINU OT JICIVIJ

Self Assessment
Answers

1.

2.

3.

F

T

F

4. F
11/4..........\,--..

5. F

/ 6. T

7. T

8. T

9. T

10. T

11. F

12. T

13. F

14. T

15. T

;

16. F
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INDIVIDUALIZED LEARNING SYSTEMS .

Post
As t

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. Only and wholesome potable water shall be used in a

building with plumbing fixtures.

2. Water is composed of gases.

3. A valve may be used as a shutoff valve at the water meter.

...

4. All water piping going through concrete is

5. and are the two gases that make water.

6. There is , connection between any private

water supply and a public potable water supply system.

7. All tub spouts and faucet outlets are above the flood level rim by at

least inch.

8. All valves installed in a home must be or

9.' When using copper tubing, instead of fittings for a change of direction,

the pipe may be

10. A pressure reducing valve is installed when the water pressure exceeds

22°v 35
t



11. The minimum water pressure allowed at each plumbing fixture is

12. The pipe size for the hot water supply to a bathtub is

13. The minimum size pipe for the cold water supply to a water heater is

14. The cold water supply to a kitchen sink pipe size is
0

15. All water pipe is strapped and

23C



INDIVIDUALIZED LEARNING SYSI EMS

°Instructor
Post Assessment Answers

1. pure

2. two

3. gate or ball

4. insulated

5; hydrogen,oxygen

6. no, direct

7. one

8. cast brass, copper

9. bent

10. 80 P.S.I.

11. 15 P.S.I.

12. 1/2 inch

13. 3/4 inch

14. 1/2 inch

15. insulated
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GAS PIPING SYSTEM

f

Goal:

The student will be able to identify and

explain the proper installation of the

gas system, and its materials.

232

Performance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.

9 9 c-)
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INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
/"1

In order to finish this module,.do the following tasks. Check each item off as

you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module,,and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3.. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the-subject.

5. Take the Self-Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on thq page following the Self Assessment.' If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.

233
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INDIVIDUALIZED LEARNING SYSTEMS

introduction

1,

In many homes, people who use gas for heat and cooking instead of electric

power, have switched from liquid fuels to natural gas. This is a cleaner

burning and more reasonably priced fuel.

234 24 0
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INDIVIDUALIZED LEARNING SYSTEMS

Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

ORIFICE--An opening.

FLUE--A passage for fumes and smoke to escape to the outside air.

COMBUSTION AIR--A low and high opening to allow air to freely circulate.

COMBUSTIBLE--Capable of catching on fire and burning.

BRITISH THERMAL UNIT--The amount of heat required to raise the temperature of

one pound of water.
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INDIVIDUALIZED LEARNING SYSTEMS

Information

r.

All gas-fired water heaters, stoves and furnaces must have an approved flue

through the roof to allow excess gas and exhaust fumes to escape to the outside

air.

They need combustion air, require clearances for combustible material, and are

not permitted in any sleeping area, bathroom, clothes closet or under stairways.

The approval agency for gas-fired appliances is the American Gas Association

(AGA). A* tests gas-fired appliances for compliance to a product standard and,

if found acceptable, the "AGA approved" label is displayed on the appliance.

All\ gas -fired appliances are measured by British Thermal Units (BTU). The

"BTU" requirements are stamped on each appliance.

All home ,service gas piping,may be either black steel-schedule 40 with black

malleable fittings or galvanized steel with galvanized malleable fittings.

(Home service gas piping means from the gas meter outside the building to the

gas cock.) The piping from the exposed gas cock to the appliances may be a

flexible connector designed for gas only and must have an approved sticker on

the flexible connector. ,

In the home, all gas piping is threaded, but in larger buildings where pipe

is larger than 2", it is usually welded.

All gas piping when installed should be sloped_ or graded downward back to the

meter to prevent unwanted particles from clogging the orifice of the appliance.

All gas piping installed underground should be wrapped with a material that will

prevent the gas piping from rusting.

236
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No unions may be used in'any.concealed area or between the gas cock and the

piping to the gas meter.

After the gas piping has been installed an air -test is_required. The piping is

,pumped with 15 lbs. of air and musthold this pressure for 10 minutes.

The inspector will then place a sticker on the pipe at the location of the gas

meter. This sticker tells the gas supplier that the gas piping has been tested

and approved. Only then will the gas supplier install the gas meter.

When all appliances have been connected to the gas piping and the gas meter has

been connected to the pipe, the appliances may be ignited.

To test the piping from the gas cock to the appliance, mix liquid soap and water

and apply at each joint. If bubbles occur, there is a leak at that joint. Turn

off the gas and make the necessary repairs.

237 .2(1`)
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INDIVIDUALIZED LEARNING SYSTEMS

Self
AssEssmEnt

- LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE/c"T"

IN THE BLANK PROVeD. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. "BTU" means British Temperature Unit.

2. All gas piping is subject to testing.

3. Natural gas provides a cleaner burning system.

4. All gas appliances must have an approved flue.

5. A gas-fired ter heater may be installed under the stairs.

e. An orifice is an opening.

7. Combustible means that something can burn.

8. Copper( "soldered" may be used for gas piping.

9. Unions may be used in a concealed area.

10. Gas piping must slope toward the appliance.
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Self Assessment
Answers

,

I,

, 1. F

P

L

2. T

3. T

4.. T

IT
,-4

.5. F

6. T

A
....

te

V. T

8. F

9. F f

.1' lit
10. F ,

/
..,.--'
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-INDIVIDUALIZED LEARNING' SYSTEMS

eat
A

e

It\

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. "BTU" means

2. provides a cleaner burning system.

3. A gas-fired appliance may be connected with an approved

4. All gas piping is subject to .

5. An is an opening.

- 6. Gas piping should be sloped to the

4 '

7. i means capable of catching fire and burning.
7.<

8. All underground gas piping should be

9. Gas pipe testing must be for a period of

at

/

10. The gas supplier will install the gas meter only after it has been

and .
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*Instructor.
Post Assessment Answers

1. British Thermal Unit

2. natural gas

3. flexible connector

4. testing

57-orifice

6. gas meter

7. combustible

8. wrapped

9. 10 minutes, 15 pounds

10. tested, approved
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PLUMBING TESTS AND INSPECTION

Goal:

the student will be able to identify and

select the proper testing method for each

part of the plumoing system.

242

Performance Indicators:
The student will domonstrate an under-

standing of the subject by successfully

completing a Self Assessment, an Assign-

ment and a Post Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study,the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to rove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored'poorly,

re-study the Information section or ask your teacher for help.

6. Do the Assignment page. Follow the instructions at the top of the

Assignment page.

7. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.

243
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

(

All new plumbing work and such parts of the existing plumbing system that may:

be affected by new work or changes shall be tested and inspected by the Admin-

istrative Authority. All requests shall be made 24 hours in advance either in

writing or by phone.

I

The holder of the permit is responsible for all testing and inspections. All

notices of corrections by the inspector shall be posted at the job site or

delivered to the permitee. The permitee has 10 days in which to make correc-,

tions. After that, a penalty may be assessed.
,..
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INDIVIDUALIZED LEARMING SYSTEMS

*

Vocabulary iiimmiggir \,,

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher,to

quiz you on the words and their meanings.

ADMINISTRATIVE AUTHORITY--The individual officfal, board, department, or

agency authorized by city, county or state by law to enforce the plumbing

code as adopted or amended.

TESTED--Checked for quality.

INSPECTED--Approved or disapproved by the official of the Administrative Authority.

PERMITEE--Person to whompa permit is issued.
R

PERMIT--A written order allowing the work to begin.
,.

ENTIRETY--All at once.

SECTION--A part of.

MERCURY GAUGE--A gauge using liquid mercury for measuring pressures.

GAUGE--A standard of measuring.

MERCURY--A heavy silver-white poisonous metallic element used in thermometers

and barometers.

P.S.I.--Pounds per Square Inch.
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INDIVIDUALIZED LEARNING SYSTEMS

Supplementary
References

Uniform Plumbing Code Illustrated Training Manual. 1979 Edition, ..International

Association of Plumbing and Mechanical Officials. pp. 292, 306, 307, 404.
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Th4tilVIDUAtI2E6 LEARNING SYSTEMS

Information

The two most common ways of testing a complete plumbing system are:

1. Water Test.

2. Air Test.

DWV SYSTEM

The water test may be done in its entirety or in sections, If the system is

tested in sections, all openings shall be plugged or capped except for the

highest opening of the section to be tested. Each section shall be filled

with water and will have a 10-foot head of water pressure above the highest

fixture outlet. This is to make sure a pressure of approximately 5 PSI is at

the highest fixture outlet. .

2
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Test plugs are shown below. These are used to plug the outlets in the DWV

system. They are inserted in the openings and with a tire pump, pumped to

30 PSI. Test' plugs come in all sizes for the plumbing system.

,r

USE OF ANGLE TEST PLUC1 USE. OF RU615ER BALL
TEST PLUCK

The water shall be kept in the system at least 15 minutes before the inspection

is started. If the building is to be tested in its entirety, all outlets below

the roof level shall he plugged or capped and water-filled,uo to the vent out-

let on the roof.

On a tire*pump, all openings Are plugged or capped except one opening which will

have a gauge puc on,and air is pumped into the system until there is an air

pressure of 5 PSI. Inspection will start after the system holds this-pressure

for 15 minutes.

In testing of the water piping system with water or air, all openings are plugged

or capped except for one which shall have a gauge. The system shall maintain

a pressure of 50 PSI for 15 minutes before inspection begins.

240



When testing this system with water, make sure that all outlets have been

opened until water has appeared to allow all air to escape. The water used

for all testing should come from a potable water supply.

After the permitee has the testing done ..,,ith water or air, the inspector

proceeds, making sure that:

a. Proper sizing, strapping and use of pipe and fittings are

according to code.

b. No holes or cracks are in the pipe and fittings.

c. No piping or fitting are covered up until accepted.

d., If the inspection fails its test, a notice of corrections

and violations shall be tjiven.

e. The perMitee will then call for re- inspection after the

corrections are made.

f. A notice of acceptance shall be 1 "Iceckon the job site and

signed by the inspector.

GAS PIPING

All testing of gas piping shall be made with air pressure in the presence of

the inspector. The piping and fittings shall holdair pressure of 10 pounds

for a minimum of 15 minutes.

Gas Test Pressure Gauge



l

The testing device below is a mercury gauge.

e

-1

This may be used instead of an air gauge and it must be pumped up until there

is a rise of a 6-inch column of mercury. It must stand for at least 15 minutes

The top of the mercury has a half-rounded head in the tube.

250
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INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAATATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"
IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. All inspection notices shall be made 24 hours in advance.

2. There are three ways of testing a plumbing system.

J. The plumber is responsible for all inspections.

4. The inspector shall put in writing, or deliver in person, all violations

seen on the job.

5. A sticker of approval shall be placed on the job site.

6. A permit is given when work is completed.

7. A mercury gauge is used to test the water piping system.

8. DWV means drainage, waterand vent.

'9. Each section or the DWV system shall be tested with a 10-ft. head of

pressure.
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;

Self Assessment
Answers

1

. 1. T

1

2. F

3. F

4. T

5. T o

6. F

7. F

3. F

9.

252
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INDIVIDUALIZED LEARNING SYSTEMS

Assignrr% t

COMPLETE THE ASSIGNMENT' BELOW.

Write a report of 250 words on the duties of the inspector.

c,

a.

4.1

253
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INDIVIDUALIZED LEARNING SYSTEMS

Instructor
Post Assessment Answer

1. 10 days

2. gauge

3. water and air

4. ten

5. 50 PSI

6. Pounds Square Inch

7. mercury

8. 10-foot

9. 15 minutes

10. 6-inch

..
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INDIVIDUALIZED LEARNING SYSTEMS

st
Assessment

O

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.-

1. The permitee has

a penalty may be assessed.

in which to make corrections before

2. A is used as a standard of measuring. a

3. The two most common ways of testing a complete plumbing system are

and

4. Testing gas pipe and fittings shall last for at least

5. The minimum pressure allowed in testing a water piping system is

6. PSI means

minutes.

7. The heavy silver-white poisonous metallic elemeht used to test gas piping

is called

8. A head is required for inspection on a section of the DWV system.

9. !nwection starts after the pressure has been in the water piping system

for

10. A mercury test gauge shall have a column of mercury

in its tube.
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TUB AND SHOWER

Goal:

The student will be able to identify

and explain the different types of tubs

and showers, and will demonstrate the

proper installation of these fixtures.

256

Performance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment, a Job

Sheet and a Post Assessment.
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INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order t -inish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Pssessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

7. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction -)
Bathtubs at, identified as right-hand or left-hand, depending on the location

of the tub waste opening frcT thP finished front of the tub.

A shower bath is a bath in which the bathing water is showered on the user's

body from above. There are right- and left-hand showers also, depending on

the des4gn of the shower.

258
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INDIVIDUALIZED LEARNING SYSTEMS

instructor
Post Assessment Answers

1. 10 days

2. gauge

3. water and air

4. ten

5. 50 PSI

6. Pounds Square Inch

7. mercury

8. 10-foot

9. 15 minutes

10. 6-inch



INDIVIDUALIZED LEARNINCi SYS! EMs

e
Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

GLAZED CERAMIC TILE--A thin, coated piece of clay.

RECESSED--Set into, below the surface.

TERRAllO--A combination of marble chips and cement.

MEMBRANE--A thin layer.

DIVERTER--To change direction from.

RECEPTACLE--A container or holder.
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e
Supplementary
References

Ripka, L. V. Plumbing Installation and Design. American Technical Society,

1978. pp. 218-221.
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INDIVIDUALIZED LEARNING SYSTEMS

Inform tion

Bathtubs ano showers come in a variety of sizes, shapes and colors. The two

most common types of bathtubs are the recessed bathtub and the tub and shower

combination.

BATH- SHOWER RECESSED 5AT HTU 5

There are two distinct types of residential shower-baths. One consists of a

shower enclosure; and the other is built of glazed ceramic tile.

A recessed or built-in bathtub is permanently attached or built into the walls

and floor of the bathroom. Recessed bathtubs are made from enameled cast iron

or enameled pressed steel.

A bath-shower combination is a bathtub and shower wall made from fiberglass.

This type of bathtub is very popular in residential construction because the
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fiberglass shower walls eliminate the need for ceramic tile in the shower

area.

A shower enclosure is built of fiberglass in one piece to completely waterproof

- the shower bath area. Other shower enclosures of this type are manufactured

in fiberglass and painted steel; the walls'and base come as separate units that

the plumber assembles on the job site.

O

FIBe.RL/s,55
SHOWER
BASE-

Ceramic tile shower baths may be built in almost any shape to fit the available

space within the bathroom,

In a ceramic tile shower, the plur?ber installs either a shower base (constructed

of fiberglass or terrazzo) or a waterproof membrane. The tile setter then

completes the installation of the shower enclosure after the shower valves are

installed during the "rough plumbing." stage.

PORT CONTROL
SINGLE. HANIOLe.
5H OvVr-R. VALVE_
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BATHTUB VALVE FITTING

Water is sup ied to a bathtub through an overrim bathtub fitting. The over-

rim bathtu 'fitting consists of a faucet assembly and a mixing spout. These

are mounted in the wall on the drain end of the bathtub, with the spout placed

above the flood level rim of the bathtub.

The bathtub fitting, like the lavatory fittings, may be either a combination

compressio faucet,or a single-handle faucet.

In many plumbing installations, the bathtub is used both as a bathtub and as

a shower bath. In these installations, the plumber installs a combination

bath and shower fitting. On this fitting, the bathtub mixing spout has a

diverter attached to an external knob. This knob is raised to divert the flow

of water form the bathtub spout to the shower head.

cif a
RA NCO TO

I

I WAT IL" TO
I 3.40 wt. M.

e.A.

COMPRE.5SON FAUCET FTTNCI
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The bathtub drain fitting used on bathtubs is a combination waste and overflow

fitting. This fitting provides the outlet for the bathtub drain and also an

overflow to allow excess water to drain from the tub before it spills over onto

the bathroom floor.

The illustration (above) is a combination waste and overflow fitting commonly

installed on bathtubs. Inside the overflow tube of this fitting is a lifting

device. A lever connects the device to the stopper in the outlet of the tub.

Turning the handle will either lift or lower the device to fill or discharge

water from the tub.

Unlike the bathtub shower combination valve, the shower valve does not have a

diver\ter spout. All that is needed is a shower head opening that is usually

installed six feet above the finish floor.

When installing the shower-bath drain, plumbers' putty is placed between the

Plastic or chrome-plated drain and the showe.- base. The assembly is attached by

tightening the large nut and rubber washer (as was done in connecting the drain

to the lavatory). The size of waste pipe and p-trap is 2-inch. The trap is

connected directly under the shower drain.

When connecting the waste and overflow to the tub, the trap should be located

under the overflow tube that connects with the bathtub drain under the floor.

When connecting the drain to the overflow, plumbers' Atty is used between the

drain fitting and the bathtub. (Between the tub and the shoe a rubber washer is

used to guarantee a water-tight seal.)
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INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

11-

1. Bathtubs are identified as right and left foot.

2. There are right and left foot showers also.

3. There are three types of tubs that are common.

4. Most bath and shower combinations are made from fiberglass.

5. Ceramic tile shower baths may be built in almost any shape.

6. The tub and shower valves are installed during the rough plumbing

stage.

7. Hose bi are used to fill a bathtub.

8. A diverter spout is used on the waste a. d overflow.

9. A lifting device in the waste and overflow changes the water from the

shower head to the tub spout.

^P
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INDIVIDUALIZED LEARNING SYSTEMS

COMPLETE Thom FOLLOWING TASKS:

Materials and Tools

recessed tub

waste and overflow unit

shower base

shower drain

putty

tools

1. With the information given in this module:

__a. Connect the waste and overflow to a recessed bathtub.

b. Connect a shower drain to a shower base.

267

27q
1



INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessment

COMPLETE THE FOE STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN

THE BLANKS PROVIDED.

1, Bathtubs are identified as right and

2. Most bath and shower combinations are made from

3. The tub and shower valves are installed during the plumbing

stage.

4. A device in the waste and overflow releases the water from

the tub.

5. A bathtub is constructed to fit the shape of the

6. There are and hand showers, also.

7. All baths drain through a and overflow.

/
.

8. The two most common types of bathtubs are the

and shower combination.

9. is a combination of marble chips and cement-
.

10. A membrane is a thin

and the tub

11. A is used to change the direction of water flow.

Glazed ceramiC tile.is a thin coated piece of



eInstructor
Post Assessment Answers

1. left hand

2. fiberglass

3. rough

4. lifting

5. human body

6. right and left

7. waste

8. recessed

9. terrazzo

10. layer

11. diverter

12. clay

269
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LAVATORY

Goal: Performance Indicators:
The student will be able to identify and The student will demonstrate understand-

explain: ing of the subject by successfully

. 1. The different types of lavatories. completing 'a Self Assessment, a Job

'2. The proper` installation of the Sheet and a Post Assessment.

lavatories and valves with trim. /

270
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INDIVIDUALIZED LEARNING. SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important f-r a

good understanding' of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-____

tion you need to'understand the subject,

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learhed the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

e-studv the Information section'or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.°

The tasks listed on the J*Sheet...will help you develop skills which

will be helpful to you.

7. Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.

.0101.01.0
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

A lavatory a plumbing fixture designed for washing the hands and face. It

is commonly found in bathrooms and rest rooms. Lavatories are also called wash

basins or vanity lavatories.

The lavatory has the most variety of any plumbing fixture in terms of color,

size and shape. They are made of vitreous china, enameled cast iron, enameled

pressed steel, stainless steel, marble and plastic.

2-72
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Vocabulary

Trade terms are very "important for la good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

VITREOUS- -Any porcelain, ware.

COMPRESSION--To force together.

DISKFlat, circular plate.

CARTRIDGE--A cylinderdesigned to fit into a special place.

e
<I

2.7.3

3



IN'JIVIULALIZ.CU Lr-HriNlivu J T J I civio

Supplementary
References

4ir

Ripka, L. V. Plumbing Installation and Design. American Technical Society,

1978. pp. 214-218.

r

274

2'I



INDIVIDUALIZED LEARNING SYSTEMS

Information

A wall-hung lavatory is a lavatory that is supported by a stamped steel or

cast iron bracket fastened to the wall. This bracket is supplied with the

lavatory by6the plumbing fixture manufacturer.

A wall-hung lavatory is normally installed with its flood level rim 31' above

the floor. This height permits the user of the fixture to stand, slightly

bent over the basin, so that water used for washing tends to drain from the

arms back into the basin.

LAvgro WITH
F1/416.15.D ESPNOK

L.C_D OR SHE-4-r
f5A.C..K LAVATORY

A vanity is a bathroom fixture consisting of a lavatory set into the top of a

cabinet. Vanity lavatories are also called counter top lavatories. They are

275
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,
manufactured from enameled cast iron, vitreous china, enameled pressed steel,

marble, stainless steel and plastic.

5C-LF RI Mmi NC-A
VANITY

LAVATO KY

KIM =TYPE
VANITY
LAVATORY

Lavatory trim consists of:

1. A faucet (or lavatory fitting) which controls the supply of

cold and hot water to the lavatory, and,

2. The lavatory drain fitting through which the water drains from

the lavatory,

9

Lavatory faucets may be either compression iaucets or port control faucets.

A compression faucet is a faucet in which the flow of water is shut off by

means of a washer that is forced down onto the seat.

Most lavatory compression faucets are combination faucets, consisting of the

hot and cold water compression valves joined together in one faucet body with

a common mixer spout. This faucet permits people to mix hot and cold water to

the desired temperature.
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A port control faucet is a single-handle, non-compression faucet that contains

ports for both hot and cold water, and some method of opening and closing these

ports. This control may be either a disk or a cartridge. The disk or cartridge

opens or cicses one or both ports in the fauCet body to mtx the water to the

desired temperature and volume.

Lavatory drain fittings are installed in the bottom of the lavatory. The most

common type of lavatory drain fitting is the pop-up waste fitting. This fitting

consists of L, brass waste outlet into which a sliding metal or plastic stopper

is fitted. A lever that goes through the side of the drain fitting is connected

to a lift rod on top of the l_v-tory. This rod is lifted to lower the stopper

and allow the lavatory to fill. It is lowered to raise the stopper and drain

the lavatory.

GENTS 5E1" Fr ITT 1 NCR C. ONGEAL.C.D FALK, E_T

The illustration shows 3-different lava'tory fittings.

) si NI cAt.___ HAnt DLE._
F AUC,C...--r-

The center-set fitting is the most common type of lavatory fitting This

faucet is a combination compression faucet. It is used on lavatories that have

been drilled on 4" centers. /
,

c
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The concealed faucet or bottom-mounted faucet, is also a compression type faucet.

This faucet fits lavatories on which the faucet mounting holes are drilled on

8" or 12" centers. It is installed on the lavatory with the faucet body below

the fixture, with only the handles and spout on top of the lavatory.

The single-handle faucet and drain assembly is also used on lavatories that are

drilled on 4" centers.

INSTALLATION

When installing the hot and cold water rough plumbing you have hot and cold

water pipes sticking out of the wall.

1. Install on these pipes either a compression or IPS chrome-plated

angle stop. These stops control the water to one fixture only..

2. For wall hung lavatories, using wood screws, install the bracket

on the wall. Use a builder's level to make sure the bracket is

level.

3. Install the lavatory fitting on the lavatcry by using plumbers'

putty only between the lavatory fitting and lavatory. Tighten /

the nuts with the washers (not too tight). Make sure the faucet

is even with the lavatory.

4. Place putty under the drain and tighten the large nut with the

rubber washer. (Not too tight.)

5. Hang the lavatory on the bracket. Make sure'the lavatory is

.level.

6. With the supply tubing that comes with the angle stops, connect

the'hoc to the hot and the cold to the cold.

7. The center outlet
/
is the waste outlet and must be connected to

the tail piece from the drain in the lavatory by a chrome-plated

or ABS, PVC p-trap.

8. When installing the p-frAp yrtu Are allnwed.slip jnint ni.ts alirf

washers on the fixture side of the trap iy. The outlet side

of the trap may have a ground joint connection, which consists

of a slip nut and a tapered brass slip ring. (A slip joint is

considered to be a slip nut and a rubber washer.)

(ee the illustration at the top of the following page.)
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When installing laVatory in a counter top, a water protection sealnt is

put between the Founter top and the lavatory. This'sealant is gent rally a plas-

tic liquid which' is squeezed from a tube and hardens to make the seal waterproof.

With the lavatory comes a set of special screws and clAps that are u ed to

mount the 'lavatory to the counter top.
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INDIVIDZ;ALIIED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THESTATEMENT IS FALSE, PLACE'AN "F" IN THE BLANK.

t`
1.

1-
I lavatory is a plumbing fixture used to wash dishes.

. ,

2. -lavatories are also called wash basins.
,

----(
1 ,

3. Some lavatories are made of pstic.

4. A bracket is needed to install a vanity-type lav tory.

5. Wail-hung lavatories are usually installed 31 inches above the finish

floor.

6, Lavatory trim consists of a lavatory fitting.

7. A compression faucet is shut off by means of a washer.

8. Lavatory drain fittings are installed at the bottom of the lavatory,

9. The lift rod is used to raise and lower the stopper.

10. The location of the hot wa r piping is located on the right side.

2 8 C
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.1. F

2. T

3. T

4. F

5. T

6. T

7. T

8. T

9. T

10. F
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Self Assessment
Answers



INDIVIDUALIZED- LEARNING SYSTEMS

Job Sheet
........

a

0
COMPLETE THE FOLLOWING TASK.

Materials and Tools

wall-hung lavatory unit

fittings

tool ,box

putty

With the Information supplied in this module, install a wall-hung lavatory

with all its trim just as it is in your home.

:,.

v

.... 282

2Wj



INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. Cold water is located on the side of a lavatory fitting.

2. A'

the lavatory fitting.

3. A bracket is used to hang a lavatory.

is used to control the water supply to

4. A compression faucet is shut off by means of a

5. Hot water piping is located on the side.

6. Wall-hung lavatories are usually installed above i.he finish

'floor.

7. Lavatory faucets may be classified as either compression faucets or

faucets.

8. Lavatory drain fittings are installed at the of the lavatory.

9. A lift rod is used to lift and lower the

10. is used to seal between the lavatory and the

lavatory fitting.

11. are used to install the bracket.

28-% 2J0
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12. A chrome plated or p-trap may be used to connect the

lavatory to the waste pipe from the wall.

13. The outlet side of"the trap may have a

connection.

14. Lavatories are also called

15. The main purpose of a lavatory is to



INDIVIDUALIZED LEARNIN6 SYSI tNIS

si nstructor
Post Assessment Answers

1. right

2. angle stop

3. wall-hung

4. washer
(.,

5. left

6. 31 inches

7. port control

8. bottom

9. stoppe'r

10. plumbers' putty

11. wood screws

12. plastic

13. ground joint

14. wash basins

15. wash hands and face:
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WATER CLOSET

Goal:

The student will be able to identify

and explain the different types of

water clokts and the proper installa-

tion of these fixtures.

286

Performance Indicators:
The student will demonstrate an under-

standing of the subject by successfully

completing a Self'Assessment, a Job

Sheet and a Post Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
"1
1-7

4,

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and how

you will show you've learned it. .

2. Read the Introduction. The Introduction,will tell you why the module

is an important part of the plumbing trade.

3. Stur..'y the Vocabulary section. Vocabulary words are important for a

good Understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. . Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

)

7. Take the Post Assessment exam. Give the exam to your teacher afte. you

have completed it. Your teacher will grade it for you.

287
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INDIVIDUALIZED LEARNING SYSTEMS
.

Introduction
e

A water closet is a water-flushed plumbing fixture we normally call a toilet.

Water closets require a 3" waste pipe and a 2" vent.

Water closets are usually made of vitreous china.. They are installed either

directly on the floor or are suspended from a wall.

288
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Vocabulary

Trade terms are very important for a good understanting of the truth. Study

the'se words,and meanings: When you hdve learned them, ask your teacher to

quiz you on the words and their meanings.

SIPHON JET CLOSET--A toilet which empties and flushes with a volume of water,

assisted by a jet stream of water to aid the built-in siphon of the toilet

bowl that is located in the dr'ainage passageway.

ELONGATED PATTERN BOWL--Oval shaped.

BALL COCK--The flushing device inside a toilet tank.

BQLWAX RING--Round shape, made from beeswax.

2 8 9
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INDIVIDUALIZED, LEARNING SYSTEMS

nformation

There are many models of water closets presently manufactured.for.rescderpal

use. The.illustration.below shows some of the more.comni6nly used models.

wftl'alaft

rLOQ R
CLOT WITH
CLOSE- COUPLED
TANK AND BOWL

IFt-kOts/ JMT wicrLR GLOSGT
wilt-t A CLOSE.--COUPLGO TANK AND ESOWL...

VP

ONE-PIECE.
FLOOR 5E.--"T
C,L0bE,T TANK
AND BOWL
COMBINATION

,

The type most often used in residential construction is an inexpensive, floor-

set water closet with a,close-coupled flush-tank and bowl combination. This

closet has a siphon jet flushing action. (Water closets of this type are also

available in water-saving models. The flushing action of water-saving closets

has been designed to ensure a positive'flush with 3-1/2 gallons of ,water, com-

pared:with the 5 1/2 gallons required to flush other water closets.)

A second.type is the modern.' one-piece water closet flush tank and _bowl com-

bination. This floor-set'clioset has an' elongated pattern bowl. Since the
p
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-N water height in the flush tank is not adequate to give a proptr.rim flush, a

connection is made from the ball cock assembly directly to the flushing rim.

Thiscloset rdquires a minimum of 35 to 40 pounds of water supply pressure

for proper operation.

The third,type is a wall-hung siphon jet water closet with a close-coupled

tank and bowl. The closet is anchored to the wall with a concealed supporting

carrier.

.$

C.AbLo-1"

CPMAitr4
SSOCI`f

VrAeot,zeit

LOCAXUT

.......,/t$ICN.zAON
NNA.I.VrAlto-C

fuTupte.
C.A.14,LT

9tAl.. NC.
GA5KLT

The off-the-fl)o;design of this closet%akes CleaJing the fixture and the floor

much easier.

SIPHON JET WATER CLOSET OPERATION

The flushing action of a siphon jet water closet goes through many stages:

Figure 1 shows a typical 'front-jet siphon jet water closet.

Figure 2 shows how water starts to enter the closet. Water enters the closet

by way of the rim holes and jet. It rises in the bowl and flows over the dam,

but no siphon or flushing action has started.

0 Figure 3--More water enters the passageway. As soon as the water is accelerated,

it will be directed over the dam to the other side of the passageway, and then

re- directed to the opposite side where it will create a curtain through the

passageway. This curtain prevents air from entering the passageway.
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Figure 4--The passageway water level begins to rise. As the water in the down

leg of the passageway rises, air from the passageway mixes with the water

leaving the closet.

Figure 5--When the passageway is completely filled with water, a good flush or

siphon jet action is created.

Figure 6--The siphon is broken as soon as the level of the water in the bowl

drops to the level where air is again introduced into the passageway. When the

siphon is broken, the flush stops.

Figure 7--Possibility of sewer gas entering the room if the seal is not restored

with refill water.

(See Figures 1-7 on the following page.)

In addition to the siphon jet water closet, plumbing fixture manufacturers offer

water closets with reverse trap, washdown, and blowout flushing actpis.

FLUSHING DEVICES FOR WATER CLOSETS
Cv

C-K.

e-sA 56-'1

TRIP Lay It."

1.,-) St ',ALA/ft .1.4..1".

Flush tanks are commonly used on water closets in residential construction. In

addition to being less expensive than the flushometer, the flush tanks have the

advantage of a quieter operation, and they use less water pressure and less

water.
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A flushometer valve requires a minimum of a 1" size water supply, while a

flush tank may be supplied with a 1/2" pipe, which lowers the cost of installa-

tion.

Flushometer valves used on commercial plumbing installations have lower Main-

tenance cost and rapid flushing action uses more water than a flush tank.

OPERATION OF A WATER CLOSET FLUSH TANK

The working parts of a water closet flush tank are:

1. A float valve or ball cock assembly connected to the water

supply.

2. The flush valve assembly consisting of an overflow tube, valve

seat, and a rubber tank ball that is attached to the trip lever

with lift wires. (Refer to illustration C.)

The flush tank gets its supply of water by means of a ball cock assembly.

Thi's contains a seat, faced by a soft rubber compression washer. The rubber

washer, which is fastened to the float valve plunger, moves up and down over

the brass seat. The plunger is connected to the brass float rod.

Pressure on the trip lever starts the tank in operation. The float drops in

the tank as the water level lowers. When it reaches a certain point, this

lifts the plunger from the seat, and the water enters the closet tank through

the hush tube. When the water reaches the proper height, the plunger is

forced onto the ball cock and the flow of water is shut off. The water level

in the tank is controlled by the setting of the float.
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To flush the closet bowl, the trip lever on the outside of the flush tank is

pressed. This action raises the rubber tank ball from the flUsh valve seat.

Gravity makes the water stored in the tank flow into the water closet bowl with

such speed that a siphon flushing action occurs in the bowl. The tank ball

floats down on the water. It is drawn onto the seat of the flush valve by the

action of the water passing into the closet bowl. When the tank ball has seated

itself, the flush is stopped, and the water closet tank again becomes watertight

and refills with water.

Although nearly every plumbing fixture manufacturing company has its own design

of internal parts, the operating principles of all flush tanks are the same.

INSTALLATION

Step 1

When the rough plumbing was installed, you fastened a closet flange to the soil

pipe and secured it to the floor with corrosive resistant wood screws.

Step 2

Install 2 closet bolts (also corrosive resistant) into the slots of the closet

flange. A

Step 3

Place a bolwax ring aroung the collar of t' bottom of the water closet bowl.

Step 4

Lift the water closet bowl up, holding Oh to both sides of the rim. Gently

lower the water closet until the bolts stick through the holes in the water

closet bowl.

Step 6

Screw a washer and ut (both chrome-plated) onto the bolts. Screw one turn

more than and tight ,

Step 6

(Tank installation.) Most water closet tanks are supplied with another set of

bolts and rubber washers, and a cone-shaped washer.
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1. Put the cone-shaped washer on the large opening that leads

to the bowl.

2. Put the bolts through the holes from the tank to the bowl.

3. Make sure the rubber washer is installed inside the tank

between the head of the bolt and the tank.

4. Tighten the closet bolts more firmly as the weight of the

tank and bowl cause the bolwax ring to compress.

Step 7

Connect the water supply to the water closet and check for leaks.
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Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A water closet is designed to receive human wastes.

2. The minimum waste discharge of a water closet is 2".

3. Some water closets aee made to be suspended from a wall.

--1110
'4. The most common water closet used in a home is a close-coupled flush

tank and bowl combination.

5. A siphon jet water closet delivers 5 1/2 gallons of water.for flushing.

6. Another feature of some water closets is a washdown.

7. The flush tank device used in water closets in residences costs less.

8. The flush tank uses more pressure to operate.

9. The flush tank uses more water to operate.

10. Flushometer valves in commercial use ha've a higher maintenance cost.

11. There are two main components in the operation of a flush tank.

12. The float in the tank drops as the water level lowers.

13. Only corrosive-resistant wood screws and bolts should be used when

installing. a water closet.
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5. F

6. T

7. T

8. F

9. F

10. F

11. T

12. T

13. T
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Job Sheet.

COMPLETE THE FOLLOWING TASKS.

Materials and Tools

rough plumbed room

water closet assembly

tools

With the information given in this module:

I. Follow the steps and connect the water closet bowl to the floor.

-2 tonnect_the_tank to the bowl and connect the water supply.

$00
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Post
A

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIIDED.

1. Minimum size drainage pipe for water closets is

2. A water closet requires a minimum

3. Water closets are usually made of

inch.

4. The most comm?nly used water closet has a

flushing action.

inch vent.

5. Water-saving toilets have been designed io:deliver gallons

of, water.

6. are commonly used on water closets in

residential areas.

7. A flush tank requires a cold water supply of inch.

8. A or

assembly is connected to the water supply.

9. Only N,

the installation of water closets.

wood screws or bolts may be used in

10. A ring is used to connect the water closet to the closet

301
flange.
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Instructor
Post Assessment Answers

1. 3

2. 2

3. vitreous china

4. siphon jet

5. 3 1/2

6. flush tanks
O

7. 1/2

8. float valve, ball cock

9. corrosive resistant

10. bolwax

IMO
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KITCHEN SINK--GARBAGE DISPOSALDISHWASHER

44

V

Goal:

The student will be able to identify and

explain the types of kitChen sinks and

related fixtures and the proper installa-

tion of the fixtures and valves.

6

Performance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment, a Job

Sheet and Post Assessment.
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INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal 4nd Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will shoW you've learned it.

2. Read the Introduction. The Introduction will tell ,you why

is an important part of the plumbing trade.

3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give-you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self hat you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet will help you develop skills which

will be helpful to you.

7 Take the Post Assessment exam. Give the exam to your teacher after-

you have.completed it. Your teacher will grade it for you.
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Introduction
t.

N.

cs

A kitchen sink requires a 2"waste pipe, 1 1/2" p-trap and a 1 1/2" vent pipe.

Kitchen sinks are made with anameled cast iron, enameled pressed steel,

stainless steel and plastic.
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;

Trade terms are very important for a good understanding of the trade. 'Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

/ -.1

17 gage--Wall thickness of metal. Abbreviation is "ga."

a
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Information

Kitchen sinks are available in a large variety of sizes and shapes. The most

popular' is the double compartment sink installed on a kitchen cabinet counter

top.

The illustration (below) shows three types of double compartment kitchen sinks:

oe self-rimming enameled cast iron sink, a rim-type enameled cast iron sink, and

a stainless steel sink. (Enameled pressed steel sinks are not shown, but they

are very similar to the enameled cast iron sink.)
6

5LLIr RI MMINCI ENAME-LE.I
CAST IRON Nbc

RIM -TYPE E.NhtsA ELMO
CAST I Rot-4
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KITCHEN SINK FAUCETS

Kitchen sink faucets are available either as combination compression faucets or

as port control faucets with swing spouts. Another common feature of kitchen

sink faucets is the flexible hose and spray attachment, which is used for rins-

ing dishes.

C OMPRr....51 ON
VALVE_ SINK
FAUC F...-r

PORT CONTROL.,
ON 'SI iNiCALE_ NAMOLE-
51Nktr. r`PL.f..E.:T

ef

KITCHEN SINK DRAIN FITTINGS

Since kitchen sinks are used for cleaning dishes and in the preparation of food,

the plumber installs a special drain fitting in each compartment of the sink to

keep the solid food waste particles out of the drainage piping. This fitting

is called a basket strainer.

I.

It consists of a strainer body attached to the dN.in opening at the bottom of

the sink compartment and a removable basket. The strainer body has a strainer

across its waste outlet opening. The basket is also the stopper, and is used

to retain water in the sink compartment.
,

,
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There are two methods of connecting the waste outlets from the basket strainers

in a double compartment kitchen sink to the drainage piping.
.
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In one method, each"basket strainer waste is individually trapped. The two

traps then connect to a wye fitting, which in turn connects to the drainage

piping.

In the other method, the basket strainer wastes are tied together with a con-

tinuous waste fitting. This continuous waste fitting discharges into a single

p-trap, whilCh drains into the drainage piping. The size of the piping is 1 1/2"

0.D., whidrenables it to be connecteeinside a 1 1/2" pipe sticking out of the

wall. The Material used in this piping must be plastic ABS, DWV or chrome

plated. The,chrome plated p-traps must be made of 17 ga. metal. The continuous

waste may be 20 ga. metal.

GARBAGE DISPOSALS

A garbage disposal, also called a food waste disposer, is an electric grinding

device, used with water, to grind food wastes into pulp and discharge the wastes

into the drainage system. The illustration on the following page shows a typical
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domestic garbage disposal, which is mounted beneath one compartment of the

kitchen sink in place of the basket strainer assembly.

A garbage disposal may discharge its waste into a separate p-trap.

A garbage disposal may also discharge its waste into a continuous waste fitting.

I
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When a disposal drains into a continuous waste fitting, the tee connection join;

ing the disposal waste and the waste for the other sink compartment must contain

an internal baffle to prevent the disposal waste from backing up into the other

sink compartment.

The plumber should remind the homeowner that it is yea important to run a large

quantity of cold water into the garbage disposal when using it, so that the food

waste pulp will be washed through the drainage piping (and avoid a stoppage of

the drain pipe).
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DOMESTIC DISHWASHERS

A domestic dishwasher is an electric appliance for washing dishes.

The waste from a domestic dishwasher is pumped out of the machine into the side

outlet of a garbage disposal or a specially designed fitting called a dish-

washer wye (installed directly under the basket strainer). The hose connection

must have a high loop strapped at the highest point under the countertop before

it discharges into the garbage disposal or the dishwashervye. (See the

illustration below.)

1
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I
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The purpose of this loop is to allow the dishwasher to drain properly and to

prevent wastes from the kitchen sink and/or garbage disposal from backing up -

into the dishwasher.

INSTALLATION

Step I_

Install the kitchen faucet on the sink. (Explained in the module titled

"Lavatory".)
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Step 2

Install the basket strainer on one end and strainer from the garbage disposal

on the side nearest the dishwasher.

Step 3

Put caulking completely around the outer edge of the underside of the sink.

Place sink down on the top of counter top.

Step 4

From underneath, insert the clips and tighten the nuts. The sink is in place

now and secured to the counter top.

Step 5

Since the water supplies are furthest away from you, Connect the hot and cold

water to the faucet.

Step 6

Drill two 3/4" holes in the cabinet between the dishwasher and the sink as far

back and as low as possible. Drill one above the other.

Step 7

I. Bring 3/8" copper tubing through the bottom hole and connect

to the hot water inlet on the dishwasher.

2. Push through the top hole the rubber 5/8" O.D. hose supplied

with the dishwasher.

3. Slide the dishwasher into the cabinet.

4. Level the dishwasher so that the metal plate inside the dish-

washer is against the top of the under side of the cabinet.

5. With the wood screws provided, secure the dishwasher to the

cabinet.

Step 8

To the other hot water supply, connect the 3/8" copper tubing from the

dishWasher. Connect the 5/8" rubber hose to the air gap which is provided.

Use a stainless steel clamp for the connection.

Step 9.

I. Install the bottom part of the garbage disposal.
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2. Knock out the metal plug in the side outlet of the garbage

disposal.

3. Connect the C/8" 0.D. rubber hose from the air gap to the

garbage disposal. Use stainless steel clamps.

Step 10

Install the continuous waste pipe from the outlet of the garbage disposal into

the baffle tee that comes with the continuous waste pipe. Connect to the waste

pipe sticking out of the wall.

Connect electricity to the dishwasher and garbage disposal.

Turn water on and test for leaks.

I.

.

.,.
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t

r
LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A kitchen sink requIres a 2" p-trap.

2. Some kitchen sinks are made.from stainless steel.

3. Most kitchen sink faucets have a swing spout.

4. The drain fitting used to keep particles from entering the_drainage

\, piping is a basket strainer.

5. One method of connecting a double compartment sink is with a continuous

waste.

6. A garbage disposal is used to grind up food.

7. 5/8" rubber hose is used to connect the water supply to the dishwasher.

8. Caulking is used to seal the kitchen sink to the ,counter top.

9. A dishwasher should be made level.
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Self Assessmeni
Answers

1. F

2. T

32 T

4. T

5. T

6. T

7.

8. T

9. T
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Job Sheet

COMPLETE THE FOLLOWLNG TASKS.

O

Materials and Tools

double compartment kitchen sink

faucet

girbage disposal

piping

caulking

tools

With the information given in this module, connect a faucet, garbage disposal

and dishwasher to a double compartment sink. Connect all-piping needed for

a complete kitchen'sink hook-up.
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st
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

1. copper tubing is used to connect the water supply from the

dishwasher.

2. All dishwashers should be made

3. rubber hose is. used to connect the waste from the dishwasher.

4. A. clamp is used to secure the hose,to

the garbage disposal.

5. A kitchen sink requires a waste pipe.

6. A kitchen sink requires a vent pipe.

7. Most kitchen faucets have spouts.

8. A may also be used to connect a dishwasher

hose to the waste system.

9. The tge connection of a continuous waste has an internal in it.
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°Instructor
Post Assessment Answers

1

e

.1..., 3/8 inch

2. level

3. 5/8 inch O.D.

4. stainless steel

5. two inch

a

6. 1 1/2 inch

7. swing

8. wye fitting'

9. baffle'

...

319 ..

326



0

LAUNDRY TUB

S

Goal:
.

The student will be able to identify and

explain:

1. The different types of laundry

tubs and connections.

2: The proper installation of these

-fixtures and valves.

320

Performance Indicators:
The student will demonstrate an under-

standing of the subjeVt. by successfully

completing a Self Assessment, a Job

Sheet and a Post Assessment.



INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
In order to finish this module, do the following tasks. Check each item off

as you complete it.

1

1. Read the Goal and Performance '.ndicators on the cover of the module.

This will tell you what you wiil learn by studying, the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Information section. This section will give you the informa-

tion you need to understand_the subject.

4. Take the Self Assessment exam. This is a test' or you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessmeht Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

5. 'Do the Job Sheet. Follow the instructions at'the top of the Job Sheet.

The tasks listed on the Job Sheet will help yei, develop skills which'

will be helpful to you.

6. Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.
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Introduction

A laundry tray is a fixed tub, installed in he aundry room of a home, that is

supplied with cold and hot water and a drai connection. The laundry tray is

used for washing clothes and other household items. It is 'also used to receive

the waste from the automatic clothes washer.

Laundry trays (sometimes called tubs) require a 2" waste pipe, 1 1/2" P-trap and

a 1 1/2" vent pipe.

A washing machine requires a 2" waste pipe, 2" P-trap, with a 2" pipe between

(18" minimum to 30" maximum), to which the washing machine is connected. It

also requires a 1 1/2" vent pipe.

Laundry trays are manufactured of,plastic or fiberglass. They are available in

single or double compartment, wall-hung and floor-set models.
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Supplementary
References

Plumbing Installation and Design. American Technical Society, 1978. pp. 226-227.
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Information

S

The illustration below shows a wall-hung and a floor model double compartment
laundry tray. These are available in single compartments also.

. LAUNDRY TRAY FAUCETS

The faucet used on laundry trays is a two-handle compression faucet with a
swing spout. The laundry tray faucet is mounted on the back ledge of the fixture.
Water is supplied from under the laundry tray. (Another type is mounted on the
wall, and water As supplied through the wall.) (See the illustration on the top
of the folloWing page.)

LAUNDRY TRAY DRAIN FITTINGS

Waste water from the ,laundry tray flows through a strainer fitting. A rubber
stopper is placed in the strainer fitting to retain water in the tub. This
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fitting is supplied with the laundry tray by the manufacturer.

A single strainer fitting is used on a single compartment laundry tray. A ,

double compartment laundry tray uses a le fitting that ties the two compart-

ments of the laundry tray together into a common waste opening that discharges

into a single P-trap.

INSTALLATION

Step 1

Attach the mounting bracket on the wall with wood screws, making sure the

bracket is level.

Step 2

Install the laundry tray faucet and hang fixture on bracket.'

Step 3

Connect the water supplies (hot and cold) to the laundry tray faucet and connect

the waste pipe to the outlet from the wall.
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LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. The laundry tray is used to soak your body in.

2. Laundry trays require a 2" waste pipe.

3. Laundry trays require a 2" vent pipe.
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1. F

2. T

3. F
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Job Sh t
COMPLETE THE FOLLOWING TASK.

Materials and Tools

laundry tray and fixtures

plumbing tools

I. Assemble and install a laundry tray as explained in the information section

of this module.

,
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Po t
Assessnent

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

. 1. Laundry trays require a vent pipe.

2. Laundry trays require a waste pipe.

3. Double compartment laundry trays drain through a

4. Washing machine'drains require`'? P-trap.

5. The maximum length of pipe fromIthe P-trap up it

3 2/9

3;;O



einsttuctor
Post Assessment Answers



0 ,

.,

p

x

,

WATER HEATER
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Goal: Performance Indicators:
The student will be able to identify-and The student will demonstrate understand-

explain: . ing of the subject by successfully

1. The different types of water completing a Self Assessment, an

heaters. Assignment and a Post Assessment.

2. The safe connection and operation

of water heaters.
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Study Guide 117
In order to finish this module, do the following tasks. Check each itom off

-as you .complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will. learn by studying the module, and

how you will show you've learned it.

2. 'Read the Introduction. The Introduction will tell you why the module

,is an important part of the plumbing trade. 0

3. Study the vocabulary section.. ,Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Serf-Assessment exam. This is a test for yoU to prove to'your-

, self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Assignment page. Follow the instructions at the top of the

Assignment page.

7. Take the Post Assessment exam. Give the exam to your teacher after

you have completed it. Your teacher will grade it for you.
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Introlduction

A water heater is.an appliance that heats and supplies the hot wa.ter that is

used in a building for bathing, washing clothes and washing dishes.

41!
The two most common types used in a builditIg are the automatic gas storage

and the automatic electric storage tank water heaters.

An automatic storage tank water heater--whether gas or electricheats and

stores hot water at a thermostatically controlled temperathre for delivery on

demand.

333
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VOcabulary

Trade terms are very important for a good understanding/of the trade. .Stu'dy

these words and/Keanings. When yod have learned them, ask your teacher to

quiz you on the words and their meanings.

ANODE ROD--A rod installed in 'water heaters to prevent the deterioration of

water heaters.

V
, .

IMMERSED--Placed into a liquid.

COMBUSTION--The act or process of burning.

i

IN\LAtION--To cover, for-protection against heat loss.

FLUE--A passage or duct for,smoke wanted gases.

MAGNESIUMSilver white metallic element.

I

SEDIMENT--Loose solid'matter that settles to the, bottom of a liquid.

THERMOSTAT--A device that turns a heating and cooling system'on and off.
0

SENSING BULB--A delicate device used to "tell" the thermostat to be ofi or off.

STORAGE TANK--A cylinder used to store liquid.'

RETARD--To delay.the progress of, to slow down.
r

FUSED--Combine by melting together.

0
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Supplementary
References

Ripka, L. V. Plumbing Installation and Design. American Technical Society,

1978. pp. 235-237.
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Inform tion
asNimmoEmar

AUTOMATIC GAS STORAGE TANK WATER HEATER

An automatic gas storage tank water heater uses the heat produced by the burning

of gas (natural or liquid petroleum) and transfers this heat to the cold water-

in the storage tank through the tank bottom and flue.
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The illustration shows the parts that make up a typical gas storage tank

water heater.

Water heaters are made of the following parts:

Jacket and Top Cover

The jacket and top cover form the outer shell of the water heater. Both pieces

are made of steel, finished in baked enamel.

336 343



Insulation

To prevent the water in the tank from losing heat, a layer of insulation is

provided between the tank and outer shell.

Storage Tank

The design of this type of water heater storage tank allows the heated flue

gases to cover the entire bottom of the tank-before they enter the vertical

flue inside the tank. This flue is fitted with a flue baffle to retard the

flow of the hot combustion gases and so allow the most heat transfer to take

place.

To protect the water heater from the corrosive effects of the hot water it

contains, the inside surfaces-:of the tank are covered with a glass coating.

This coating is fused to the steel tank. Water heaters with this glass coating

'are known as glass-lined.

The top of the water heater has three openings.

I. Cold water inlet. The cold water enters here and through the

dip tube. It goes to the bottom, forcing the hot water to the

fixture when a hot water faucet or valve is opened.

2. Hot water.outlet. The hot water supply for the building is

connected here. In this model of water heater, a magnesium

anode rod is set into the hot water outlet fitting.

3. Relief valve opening. This opening is placed in water heaters

to provide for the installation of a temperature-pressure

relief valve.

The side of the water heater has two openings, one of which takes the water

heater control and the other, the tank drain valve. The drain valve opening

is located as close to the bottom as possible. Draining the tank at least

twice a year will prevent any sediment build-up from forming. Build-up will

result in discoloration of the water.

The operation of an automatic gas storage tank water heater is regulated by

a thermostatic control sensing element immersed in the water which is in the

storage tank. This control has a temperature dial which permits the selection

of the desired hot water temperature.
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When hot water is drawn from the storage tank, it is replaced with cold water.

This cools the sensing element, which then turns on the gas to the main burner

0
to heat the water. This same thermostat also shuts off the gas to the main

burner when the temperature of the water in the tank reaches the right tempera-

ture.

Anytime the water in the tank cools down below the selected temperature, the

thermostat will light up the main burner.' The main burner is a device for

the final delivery of fuel gas or a mixture of fuel gas and air to the com-

bustion chamber, where it it burned to produce heat.

The safety pilot ignites the gas at the main burner when the thermostat turns

it on. It is called a safety pilot because if it goes out,.the gas supply to

the water heater is automatically shut off.

The safety pilot also generates electricity because its 'lame heats a device

called a thermocouple. A thermocouple is a tiny electric generator made of

two different metals jointed together firmly. When these metals are heated, a

small electric current i3 created. Although the electric energy is small, it

is enough to hold the safety shut-off gas valve open. If the pilot flame becomes

too small, or if it goes out, the thermocouple does not produce enough electri-

city and a spring closes the gas valve. Because of this device, the gas Water

heater is entirely safe.

.......,...

AUTOMATIC ELECTRIC STORAGE TANK WATER HEATER

An automatic electric storage tank water heater uses the heat produced by the

flow of electricity through a resistance wire placed in the heating elements,

which are in the storage tank.' The illustration at the top of the next page

shows a typical electic storage tank water heater.

The following parts are identical to those used in a gas water heater.

I. Jacket and top cover.

2. Insulation.

3. Dip Tube.

4. Anode rod. (Hot water inlet.)

5. Storage tank.
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Immersion elements are electric heating elements that are exposed to the water

for fast heat transfer.

The water heater must be full of water before turning on the electric switch

to the heater.

The automatic thermostat is the main device that starts and stops the flow of

electricity to the heating elements`. Some heaters have a sensing bulb located

in the water of the water heater.

Each electric water heater has a high limit control. The purpose of this con-

trol is to stop the flew of electricity to the heating element circuit. It is

a safety device used to protect against excessive (too high) water temperatures.

A water heater is a potentially dangerous plumbilg appliance,if either high

temperature or high pressure occurs in the tank. Because of that, a device must

be installed to protect the water heater from bursting. (See the illustration

at the top of the following page.)
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The illustration above is a temperature- pressure relief valve. The heat setting

on this valve is 210° Fahrenheit (2° less than the boiling point). The pressure

can be either 125 P.S.I. or 150 P.S.I. When'the'pressure or temperature exceeds
.

this, the tube opens, allowing the pressure and heat to escape through a pipe

(that has been installed during the rough plumbing installation)-to the outside

of the building.

All water heaters, when installed, must have a full opening valve on the cold

water side; also, unions or flex connectors must be installed on the water

heaters.

On gas water heaters a gas cock must be installed on the gas supply outlet.

Follow the manufacturers suggested starting-up procedure for gas and electric

water heaters.
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LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEMENT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A water heater is used to heat water for washing dishes.

2. There, are two types of water heaters used in homes.

3. All water heaters are thermostatically controlled.

4. The dip tube on a water heater is installed on the hdt'water outlet.

5. The anode tube is installed on the cold water inlet.

6. The insulation is installed between the tank and the outer shell.

7. The heated flue gases cover the entire top of the tank:

8. A: lue baffle in a gas-fired water heater is used to slow the flow of

hot combustion gases.

9. A union-type connection must be used on all water heaters.

10. All water heaters must have a full opening valve on the hot water side.
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1. T

2. T

3. T

4. F

5. F

6. T

7. F

8. T

9. T

10. F
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COMPLETE THE FOLLOWING ASSIGNMENT.

Examine the water heater in your home. Study the identification plate which

is mounted on the outer shell of the water heater.

Bring back the following information to your instructor.

I. Type of water heater.

2. Amount (in gallons).

3. Where is the temperature-pressure relief valve?

4. Size of hot and cold water storage?

5. What type connections are there from the water supply to water heater?
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Post
Assessment

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

BLANKS PROVIDED.

I. The dip tube is installed on, the water side.

2. All water heaters are controlled.

3. There are types of water heaters used in the home.

4. A

water heaters.

5. A

heaters.

connection must be installed on all

must_be---instalIfe-clon all gas-fired water

. The temperature setting on the temperature pressure relief valve is

7. A

8.

9.

10.

0

deterioration.

is installed in water heaters to prevent

is used to protect against heat loss.

enters through the dip tube.

is provided in "Water

heaters for the installation of a temperature-pressure relief valve.



11.

12.

The drain Valve is located as as possible.

The water heater should be drained at least a year.

13. When water is drawn, water takes its

place.

14. The is a device for the final delivery of

fuel gas.

15. The ignites the gas at the main burner

when the thermostat turns it on.
4

16. Electric water heaters must be of water before turning on

the

fA
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instructor
Post AssessMent Answers

1. cold

.2. thermostatically

3. two

4. union type

5. gas cock

6. 210°

7. anode rod

8. insulation

9. cold water

10. relief valve opening

11. low

12. twice

13. hot, cold

14. main burner

15. safety pilot

16. full, switch
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REPAIR

I

Goal:
The student will be able to identify and

explain different types of 'repair to

valves, water closets and water heaters.

347

Performance Irmgcatans:

The student will demonstrate understand-

ing of the subjeti by successfully com-

pleting a Self As'sessment, a Job Sheet

and a Post Assessment.
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Study Guide
In order to finish this module, do the following tasks. Check each tem off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you v the module

is an important part of the plumbing trade..

. 3. Study the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings.

4. Study the Information section. This section will give you the informa-

tion you need to.understnd the subject.

5. Take-the Self Assessment exam. This is a test for youto prove to your-

self that you have learned the material you have.studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

6. Do the Job Sheet. Follow the instructions at the top of the Job Sheet.

The tasks listed on the Job Sheet w':1 help you develop skills which

will be helpful to you.

7. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade \t0 for you.
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Introduction RD
Maintenance and repair problems requiring the attention of the plumber include:

I. Stoppage of fixture outlets and of drain pipes.

2. Burst or leaking pipes.

3. Leaking faucets and other valves.

4. Low water supply pressures.

5. Frozen pipes.

6. No hot water.

7. No cold water.

8. Dirty water.

9. Bad odors.

To detect the causes and to make repairs will require knowledge, ingenuity and

'equipment. In this module we wi'l concentrate on the repair of valves, water

closets and water heaters.
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Vocabulw9

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

THREADED SPINDLE - -A valve stem.

PACKING--A substance packed around the top of a valve stem to prevent water

from escaping.

THERMOSTAT--Used to control the temperature.

THERMOCOUPLEDevice to carry gas to the pilot light.

350



INDIVIDUALIZED LEARNING SYSTEMS

O Supplementary
References

Plumbing. McGraw-Hill, 1976. pp. 465, 472-473.
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INDIVIDUALIZED LEARNING SYSTEMS

Information

Through the years, plumbing fixtures have gone through many stages of design.

Parts made for one faucet or fixture seldom fit another. The key to repair is

simple: Just replace each part with a duplicate. Learning which part is required

is more than half the task of repair.

The first step is to find the manufacturer and model number. Washers that

"almost fit" seldom work. Get the exact size, as well as the right kind--rubber,

fiber, nylon, leather, etc.
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110 Faucet washer sizes have been standardized. The illustration (above) shows

the size and number. (This makes it easier when ordering or buying.)
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FAUCET REPAIR

A compression faucet is the faucet found at the end of most of the hot and cold

water piping in our homes, offices and factories. (It is called a compression

faucet because when you turn the handle to shut off the flow of water, the stem

moves down into the body of the faucet, and a washer is compressed against the

opening that passes water from one end of the faucet to the other.)

The illustration below shows the parts of the compression faucet and their rela-

tion to one another. When the threaded spindle or valve stem is turned, the

washer on the bottom end moves down and seals itself against the top c the seat,

stopping all flow of water. When the faucet iE open and the spindle or valve

stem is in its raised position, the water can slip past the threaded spindle, up

along the stem until it reaches the packing. The packing stops water moving

in this direction: Instead, the water goes out the spout. -j,-;.-

GAP NWT

il=

There are sevral major points of wear in a faucet of this type.

1. The washer wears as it is repeatedly tightened against the valve

seat.

2. The packing wears as the spindle is turned.
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3. The seat wears as the washer rubs against it and as the water

flows over its edge.

4. The spindle itself wears along its thread and along the area

in contact with the packing.

A faucet in proper working condition will shut uff the flow of water completely

with little more than light finger pressure on its handle. A faucet in proper

working condition does not leak water at its stem when it is opened.

I. Leakage through the faucet spout is due to wear at the washer

and/or seat.

2. Leakage past the stem is due to a worn stem and packing.

These are two independent problems. A leak at the washer does not affect a leak

at the stem, and vice versa.

When heavy pressure is required in order to completely close a faucet, its

washer and/or seat will soon become defective and need to be replaced or repaired.

If a repair is not made, the washer will be chewed up very quickly and the water

will leak out badly no matter how much pressure is applied.

The following steps show how to remove the stem and repair the faucet.

I. Pry off cap which covers the screw that holds handle in place.
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2. Remove screw.

3. Use wrench to loosen valve assembly.

4. Remove valve assembly.
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5. Use seat-removal tool and wrench to remove seat. (Turn counter-

clockwise.)

6. Match seat size of old seat with new seat.

7. Slip new seat on end of seat-removal tool and replace. Put the

rest together.

TOILET REPAIR

If water keeps running, remove the top of the water tank. If the water level

is above the overflow pipe, the ballcock valve (the valve that admits water to

the tank) has not closed.

1. The valve washer and/or seat may be worn.

2. Check by lifting the float. If the water flow stops, you can

assume for the moment that the valve is okay.
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3. Check the float by unscrewing it and shaking it. If you hear

water inside, it has a leak and must be replaced.

4. If there is no leak, its position in relation to the ballcock

valve may be too high.

a. Check the rod that holds the ball. It may be loose and

may have turned on its axis. Usually it is screwed into the

ballcock valve mechanism, but in some valves it is held in

place by a thumb screw.

b. Tighten the screw.

c. Lift the stopper ball (by hand) to let some water out of

the tank.

d. Push it down to stolfthe flow. Water will now enter the tank.

The float will rise.

e. If the inflow of water stops about 1" below the top of the over-

flow pipe or at the level mark inside the tank, operate the

handle a few times to make certain the parts do not touch each

other.

f. If the water goes above the overflow tube, bend the rod down-

ward to the point that, when you fill it again, the water

stays below the overflow tube by about 1 inch.

5. When the handle must be held down, it is due to a ruptured

stopper ball.

a. Replace the ball by unscrewing, the brass rod from the ball and

screwing it into the new stopper ball.

6. If the tank lever arm has to be jiggled to operate, open the tank

cover and see that nothing is touching the brass rods. The rods

may need to be bent or replaced.

WATER HEATER REPAIR

Since there are not many parts in a water heater, the need for repair is limited.

In electric and gas water heaters, the dip tube that is inserted in the cold

water inlet may be replaced if more cold water is coming from the hot water

outlet than hot. This is due to the overworking of the thermostat.

I. Simply disconnect the union on the cold water inlet and lift the

fill tube out; replace it with a new one.
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Tanks may be replaced if they are leaking. In most instances, it is cheaper

to replace the water heater than the tank.

In electric water heaters, the heating element may need to be replaced'if the

temperature of the hot water has not reached the temperature desired.

I. Turn the electricity off.

2. Drain the tank through the drain valve at the bottom.

3. Unbolt the electrical heating element and replace it with a new

heating element.

4. Bolt the element to t4 tank.

5. Fill tank with water.

6. Turn the electricity back on at the panel. (NEVER, NEVER turn

on the electricity'unless the water heater is full of water.)/

Gas-fired water heaters have a thermostatic control valve that is inserted in

the tank (much like the electric water heater). This valve needs replacing

when the thermostat won't give the temperature that is desired.

I. The valve is a single unit. It is removed and replaced after

the water heater is drained. It merely screws into the tank

wall.

When the pilot refuses to stay lit, the thermocouple should be replaced. To

replace the thermocouple:

I. Unscrew the old one from the thermostatic controlled valve.

2. Replace the thermocouple with the same type and length.



INDIVIDUALIZED LEARNING SYSTEMS

Self
Assessment

LISTED BELOW ARE SEVERAL STATEMENTS. IF THE STATEkNT IS TRUE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN'THE BLANK.

1. Most parts thatsfY one valve will fit another.

2. One of the first things in repair is to look for the manufacturer's

name.

3. Washers should be replaced with washers of the same material.,

4. The valve stem is sometimes,called a threaded spindle.

5. , The faucet washer wears or erodes as it is tightened against the valve

seat.

6. Leakage through the faucet spout is due to too much wear of the washer

or seat.

7. The balicock is the valve in a lavatory:

8. The stopper ball, when lifted, will supply water to a water closet.

9. A thermocouple is used in an electric water heater.

10. There is a dip tube in both gas and electric water heaters.

.1.1
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Self Assessment
Answers

F

3. T

T

4.

5:- T

6. T

7. F

8. T

9. F

10. T
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COMPLETE THE FOLLOWING TASKS.

Materials and Tool s

faucet assembly

tool s

washer

valve seat and tool

Take a faucet apart and put it back together--both hot and cold water.

.---....",'
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Post
AssEssment

COMPLETE THE FOLLOWING STATEMENTS BY WRITJNG 1HE CORRECT WORD OR WORDS.IN THE

BLANKS PROVIDED.

I. The first thing to look for in tepair is the

2. The vale stem is sometimes called a'

3. The supplies water to the toilet tank.

4. A thermocouple is lised in a

5. Both gas and electric water heatcrs have a

6. The drain valve is located on the

7. Replace washers with the same

water heater.

a water hea

. The faucet washer wears as it is tened against the

ectricity to the water ter should not be turned on until the tank

362
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iiistructor
Post Assessment Answers

1. manufacturer's name

2. threaded spindle

3. ballcock

4. gas

5. dip tube

6. bottom

7. material

8. valve seat

9. is full of water

NIMMIMI102.
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SEWER CLEANING AND TOOLS

Goal:
The student will be able to identify

and explain the different types of

cleaning methods and types of sewer

cleaning equipment.

Prformance Indicators:

The student will demonstrate an under-

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.
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INDIVIDUALIZED LEARNING SYSTEMS

Study Guide
Ar

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and how

you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. Study the Information section. This section will give you the informa-____

tion you need to understand the subject.

4. Take the Self Assessment exam. This is a test for you to prove to your-

self that you haye learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which is

on the page following the Self Assessment. If you scored poorly,

re-study the Information section or ask your teacher for help.

5. Take the Post Assessment e:am. Give the exam to your teacher after

you have comp' °ted it. Your teacher will grade it fnr ynu
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Introduction

.

Sewer stoppages are due mostly to carelessness in flushing things down the

toilet and sinks.

Paper towels, feminine napkins, toys, paper and plastic cups, grease, bits of

food, hair or roots from trees all create plumbing problems.

I

1
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LSupplementw9
References
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Plumhing (Third Edition), McGraw Hill. 1960. pp. 472-473.

367

374



INDIVIDUALIZED LEARNING SYSTEMS

Information

To repair stoppage of lavatories ,nd.similar fixtures:

. I. Fill the fixture with water and push up and down with the

plunger to unplug the gtdppge and force it down the drain.

2. Covering the overflow will help to concentrate the pressure

produced on the drain.

3. If this does not clear the stoppage, remove the water and dis-

connect the P-trap. (Place a bucket under the P-trap to receive

the excess water.)

4. After the P-trap has been disconnected, insert the drain cleaner

or (top snake) cable into the waste outlet, pushing the cable

all the way in. (See the illusirdLion on Lhe top of the follow-

ing page for an example of the tools.)

5. When it stops, pull the trigger on the top snake and. push and

opull gently back and forth until the stoppage unplugs.

6.' Re-connect the P --trap and run the hot water to make sure that it

has unplugged. If it has, when the fixture is filled,the water

should have a swirling action to/it as it drains.
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7. If it has not cleared the stoppage, repeat the clearing proce-

dure.

STOPPAGE OF A WATER CtOSET

The water closet plunger should be used first. If this doesn't work, _a closet

auger (below) should be used.

C.L.r [-"T"
HUCaERt

This is used by letting the heel (made of plastic) rest on the bottom of the

water closet. Push down and turn the handle at the same time. If stoppage

is caused by paper or cloth, it may wrap around the cable so that it can be

pulled out cf the pipe.

Cakes of soap, soap brushes, and other hard objects may become lodged in the

trap, making it necesry to disconnect the fixture at its base. Care must-be
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replacing the fixture make sure the seal between the fixture and the drain

pipe is sewer gas-tight. A new bolwax should always be used after a water

closet has to be pulled up and repaired or replaced.

STOPPAGE OF DRAIN PIPES WITHIN THE BUILDING

Through a cleanout (provided when the rough plumbing was installed) insert a

flexible wire or small sewer cleaning machine into the clogged pipe.

Try to push the object along the pipe or to entangle it on the wire and pull

. it out.

If the pipe is only partially closed and water will still flow. flush it with

hot water and a drain pipe solvent or substance that creates enough heat in

the drain pipe to cause grease tc turn into a liquid. Continue until the

stoppage is cleared.

("TnnnAnr nr TUC OnTIMTW CCUCDJivr(niaL WI lilt.. UULLAJIA10

Access to the sewer may be gained through the cleanout (usually located in the

basement) or through a two-way cleanout outside the building (within 5 feet).

Stoppage of the building sewer is usually caused by roots, grease or hard

objects. All stoppages must be pushed or washed into the public sewer or other

outlet, such as a septic tank.



Tree roots, particularly those of the poplar, willow and elm, will enter a

sewer through tiny holes in the joints and grow in the sewer. Fungus growths

occasionally cause trouble in sewers by forming and building a barricade

across the sewer.

The illustration (below) shows a sewer cleaning machine used in clearing the

stoppages in the building sewer.

.Most machines use 7/8" cable and each section is 75 or 100 feet in length.

Additional sections may be connected. A cutter is attached to the end.

The first cutter used is the spade cutter. It will bore a hole through the

stoppage or push it through. If the spade cutter does not clear the stoppage

entirely, it usually means that there are roots in the sewer pipe. Use the

"H" cutter for roots. Work it back and forth. (This usually takes much

longer.) After the roots have been cut, attach the expanding finish cutter.

This cutter enables the inside walls of the sewer pipe to'be cleaned..

A an
(n) nu?

At all times, when using the sewer machine, keep water running in the pipe

to push and clean as the cable is clearing the stoppage.



INDIVIDUALIZED LEARNING SYSTEMS

Self
Apsessment

LISTED BELOW ARE SEVERAL STATEMENTS._ IF THE STATEMENT IS TRUE,_PLACE A "U__

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

A closet auger is used to clear the stoppage in a lavatory.
So

-Covering the overflow will help to clear the stoppage in a lavatory.

The draining water should have a swirling action after the stoppage

has been cleared.

The old bolwax should be used when replacing a water closet.
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*. Self Assessment
Alswers, /



INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessment

ti

COMPLETE THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN

THE BLANKS PROVIDED.

V
I. The water should have a

has been cleared..

after the stoppage

2. A new should be'used when replacing a water closet.

3. A
,,, is. _used to clear a stoppage of a water

closet.

4. The

us'ng the sewer machine.

should be Ehe first cutter used when

5. Access to the sewer is made through the

6

\
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In§tfuctor
Post Assessment Answers

.

.

.- ..

1. swirling action

2. bolwax

3. toilet auger

4. spade cutter',

5.' cleanout

.,.

\
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SPECIALTY BUILDINGS

Goal:

The student will be able to 'identify and

explain the different types of equipment,

fixtures and piping used in hospitals,

restaurants and schools.

1

376

mance indicators:

The student will demonstrate an wider-.

standing of the subject by successfully

completing a Self Assessment and a Post

Assessment.
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INDIVIDUALIZED LEARNING SYSTEMS

Study Guide

In order to finish this module, do the following tasks. Check each item off

as you complete it.

1. Read the Goal and Performance Indicators on the cover of the module.

This will tell you what you will learn by studying the module, and

how you will show you've learned it.

2. Read the Introduction. The Introduction will tell you why the module

is an important part of the plumbing trade.

3. StUdy the Vocabulary section. Vocabulary words are important for a

good understanding of the trade. After you have studied the vocabulary,

ask your teacher to quiz you on the words and their meanings..

4. Study the Information section. This section will give you the informa-

tion you need to understand the subject.

5. Take the Self Assessment exam. This is a test for you to prove to your-

self that you have learned the material you have studied. Compare your

answers with the answers on the Self Assessment Answer Sheet, which,:

is on the page following the Self Assessment. If you scored 'poorly,

re-study the Information section or ask your teacher for help.

6. Take the Post Assessment exam. Give the exam to your teacher after you

have completed it. Your teacher will grade it for you.
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Introduction
.....

This module will give a brief explanation of the piping, fixtures, equipment,

and the safety precautions used in the connecting of plumbing equipment in

schools, restaurants and hospitals.

m
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Vocabulary

Trade terms are very important for a good understanding of the trade. Study

these words and meanings. When you have learned them, ask your teacher to

quiz you on the words and their meanings.

INDIRECT WASTE--A pipe that does not connect directly with the drainage system

but conveys liquid wastes by discharging into a plumbing fixture by means

of .an air break.

AIR BREAK--A separation between the drain pipe, from an indirect waste to a

floor drain or floor sink.

VACUUM BREAKER--Used to prevent waste water from entering the potable water

supply through back siphonage.

379
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Supplementary
References

Uniform Plumbing Code Illustrated Training Manual. International Association

of Plumbing and Mechanical Officials, 1979. pp. 216-219, 330-332.
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RESTAURANTS

The most common equipment and fixtures used in restaurant kitchens are:

1. Commercial dishwasher.

2. Commercial garbage disposal.

3. 3-compartment pot sinks.

4. Ice makers.'

5. Grease traps.

6. Floor drains and floor sinks.

7. Walk-in coolers.

8. Salad bars.

,9. Bar sinks.

10. Fruit ano vegetable preparatory sink.

8

Commercial dishwashers come completely piped, including a 'vacuum breaker installed

on the hot water inlet and 6" above the top of the dishwasher. A vacuum breaker

is installed when the water inlet is located lower than the overflow rim for

which it serves, so that no back siphonage may occur and cause liquid waste to

enter the potable water supply.

Like all plumbing fixtures, this must also be trapped and vented.

A commercial garbage disposal must be trapped independently of the other fixtures.

INDIRECT WASTES

The illustration on the top of the following page shows a typical indirect waste

from a food preparation sink (vegetables, meat, and fruit). The reason for the

indirect waste is that in a case of a stoppage, it will back up over the floor

drain or floor sink.
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iather fixtures that must be connected by an indirect waste are ice-makers, walk-

in coolers, salad bars and others.

Three-compartment pot sinks are piped to a "grease interceptor" through a flow

control valve that is located between the grease interceptor and the sink. The

flow control valve,is needed to make sure that the solids will stay in the grease

interceptor and only liquids will drain into the sanitary sealer system. No

stoppages will occur in the.deainage system if only liquid is allowed to drain.

When solids fill a grease interceptor they are disposed of in special containers

.and processed for other uses.

4

A different type of interceptor is used in gas stations, veterinary clini-s,

morgues, hospitals and dental clinics. They all have the same purpose, and

that is to*retain the solids while allowing the liquids to escape into the

.sanitary sewer system.

382

389



HOSPITALS AND DENTAL CLINICS

There is a large variety of piping and specialty plumbing fixtures that are

installed in hospitals and dental clinics. Air, oxygen and vacuum piping

(copper type "L" pipe) is used a lot. The inside of the pipe goes through a

special cleaning process to remove any oil or dirt particles. The pipe 'and

fittings are connected by brazing with silver solder. To assure cleanliness

in the pipe and fittings during installation, nitrogen, a non-combustible

gas, is allowed to flow freely throughout the pipe from an opening during the

brazing process.

X-ray developing tanks are usually made of lead. This equipment is also

connected to the sanitary sewer separately.

SCHOOLS

For the most part, the plumbing in schools is the same as in hospitals and

restaurants.

The cafeteria has the same type of plumbing fixtures that are used in restaurants.

In chemistry classrooms, as in hospitals, there is oxygen, air and gas piping.

The gas piping is either black or galvanized screwed-type pipe and fittings.

The waste piping used in chemistry classrooms must be acid resistant.

An example of this is pyrex glass piping. Its ends are formed by using heat

until the ends are flared (like the shape of a copper flared fitting). A special

band and gasket made for acid resistance is then used to.connect pipe and fitting

together. The fittings are all flared when they are formed.

Another type of acid-resistant piping is corrosiron. Corrosiron is made in a

cast from cast iron, fiberglass and other non-corrosive and acid-resistant mate-

rials. This piping comes with bell and spigot and is assembled the same.way as

bell and spigot cast iron piping. Lead is used and pipe is caulked the same

way as in regular bell and spigot cast iron. The difference is in the oakum.

An acid-resistant hemp coated with plaster and cement is used instead of oakum.

Corro.siron pipe has a very thick wall and is brittle. It must be handled with a

lot of care when it's installed. It is probably one of the most expensive piping

systems to install. 383 "f)
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LISTED BELOW ARE SEVERAL STATEMENT, IF THE STATEMENT IS TR1JE, PLACE A "T"

IN THE BLANK PROVIDED. IF THE STATEMENT IS FALSE, PLACE AN "F" IN THE BLANK.

1. A vacuum breaker installed on a commercial dishwahser must be 6" above

the unit.

2. A vacuum breaker is needed when the potable water inlet is below the

overflow rim.

3. A commercial garbage disposal may be connected to another plumbing

fixture before it is trapped.

4. 'An indirect waste may be connected to the sink.

5. Ice makers must be connected by means of an indirect waste.

6. Pot sinks may be connected directly to the drainage system.

7. Oxygen piping_must have gfflre through a special cleaning process before

installation.

8. Oxygen piping may be soldered with 50-50 solder.

384
r



114U1 V IUUHLIZ.t1J, LcAnnitivu oIol civio



A

INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessment

COMPLETE

BLANKS

I.

THE FOLLOWING STATEMENTS BY WRITING THE CORRECT WORD OR WORDS IN THE

PROVIDED.

Nitrogen is a gas.

2. X-ray developing tanks are usually made of.

3. Chemistry classroom pipipg must be

4. Corrosiron piping comes with and

5. A commercial garbage disposal must be independently

6. A vacuum breaker is needed when the potable water inlet is below the

7. An inairect waste must be connected to a

or a

8. A food preparation sink must be connected to the drainage system by means

91f an
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Anstructor
Post Assessment Answers

I

.1!

1. non-combustible

2. lead

3. acid resistant

4. bell, spigot

5. trapped

6. overflow rim

7. floor sink,floor drain

8. indirect waste
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